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December 18, 2009

Mr. Nate Nemani, P.E.

RCRA Corrective Action Project Manager
Waste, Pesticides, and Toxics Division
U.S. Environmental Protection Agency
EPA Region 9

77 West Jackson Boulevard

Chicago, llfinois 60604-3590

Re:  Quemetco, Inc., Indianapolis, Indiana (IND 000 199 653): Revised Workplan dated May
19, 2008: EPA Comments dated October 8, 2009

This letter responds to comments received from the US EPA in a letter dated QOctober 8, 2009.
In partial response to these comments, a sampling plan for XRF sampling was submitted to the
U.S. EPA on December 11, 2009. Q\ revised more comprehensive plan for soil, sediment and
surface water sampling will be completed based on the resuits of the XRF sampling. No
sampling or testing will be conducted until agreement and approval is received from the US
EPA on the proposed comprehensive Sampling and Analysis Plan (SAP). The revised QAPP is
included as an attachment to this letter; the SAP will be submitted at a later date, following the
XRF sampling, under separate cover.

A. ECOLOGICAL ISSUE COMMENTS: (2008)

The following comments are provided in review of pages 1-14 of the May 19, 2008 Workplan
prepared by WSP to address outstanding DERA issues at the Quemetco Facility. In a letter
dated July 24, 2008, Quemetco agreed to provide EPA with a figure showing all of the previous
sampling locations, the concentrations of lead detected in those locations, and an indication of
which Jocations exceed Region 5 recommended screening benchmarks, along with a
topographic map.

Response: The referenced figure was submitted to the U.S EPA on April 14, 20089.

Upon review of these comments, and to assist EPA in its evaluation of Quemetco’s progress in
complying with the Consent Decree, Quemetco has agreed to discuss, with EPA any future
proposed sampling locations.

Response: Agreed.

GENERAL COMMENTS:

1. Pursuant to the April 14, 1989, Consent Decree Civil Action No. IP87-684C, an
Ecological Risk Assessment (ERA) was to be completed as part of the Resource
Conservation and Recovery Act (RCRA) Facility Investigation Report (RF1)
requirements. The RFI for the Site was conditionally approved on October 26, 1999.
The conditions included Quemetco clearly defining the full nature and extent of the
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contamination on Site as well as completing a human health and ecological risk
assessment. To date, the full nature and extent of contamination at the Site has not
tﬁeen clearly defined and an ERA has not been approved.

.~ Response: Agree. Additional soil, sediment and surface water sampling will be
conducted to further delineate the nature and extent of contamination. WSP's proposed
XRF sampling plan, dated December 11, 2009, has been submitted.

2. Given the length of time that this project has been in progress, and to therefore avoid
further iterations of sampling and analysis, EPA is requiring that the proposed soil,
sediment and surface water sampling locations be expanded so as to more clearly
define the nature and extent of contamination at the Site.

o Response A sampling plan for XRF sampling was submitted on December 11, 2009. A
revised SAP for soil, sediment and surface water sampling will be completed based on
the results of the XRF sampling.

3. Afigure showing all of the previous sampling locations, the concentrations of lead
detected in those locations, and an indication of which locations exceed Region 5
recommended screening benchmarks, is requested to visually depict the extent of the
lead contamination. In addition, a topographic map of the area showing surface water
flow, including the location of Julia Creek as it parallels, enters, and exits the property, is
requested. Quemetco has previously agreed to this request in a letter dated July 24,
2008. Once EPA has had an opportunity to review the impending information, along
with the information contained in the SAP, sampling locations will be proposed by EPA
for all future sampling efforts at the Site.

C/, Response ThlS has been completed and was submitted to the U.S. EPA on Apn! 1 4
< 2009.... Tomerie o )

/

4. Per the Ecological Risk Assessment Guidance for Superfund (USEPA, 1997), a field
sampling plan (FSP) for an ecological investigation should include a description of the
“sampling locations, timing, and frequency”. “The FSP should be detailed enough that a
sampling team unfamiliar with the site would be able to gather all the samples and/or
required field data based on the guidelines presented in the document.” Therefore, all
of the soil, sediment, and surface water sampling locations will be proposed, and
approved by EPA, prior to the sampling event. Sampling locations will be proposed
based on the information provided in General Comment #3, as well as the information

Pi‘ovided in this SAP.

./ Response: Agree.

SPECIFIC COMMENTS:

5. Contents Page: The page numbers as listed do not match the text as provided. In
-addition, the pages are not numbered. Please revise.

/" Response: The page numbers on all documents have been reviewed and revised as
necessary.
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6. Page 1, Section 1.0: Surface water samples will be collected from Pond #3 and Julia
Creek for chemistry and toxicity testing using P. promelas and C. dubia, not only P.
pgomelas as was indicated.

" Response: Agree. Testing will be done on both species.

7. Page 1, Section 1.0: Sediment and water sampling locations will be determined prior to
the"sampling event and will not “be determined in the field” as was indicated.

~" Response: Agree.

8. Page 4, Section 2.1, Paragraph 2: Soil samples in the Northeast (NE) Area will be taken
as proposed. In addition, soil sampling will continue further south, parallel to the
boundary of the fence line, to the horizontal boundary of previous soil samples taken in
that area. In addition, soil samples will aiso be taken to east of the proposed samples.
The fact that the area to the east is characterized by heavily wooded areas does not
preclude it from the investigation. Unless topography maps and surface run off patterns
can be produced that suggest contamination from the NE Area is not affecting these
wooded areas, nor Julia Creek, they will be investigated as part of the ERA. Since
these lines of evidence have not been produced to date, additional soil samples will be
taken from the fence line all the way to Julia Creek. Specific sampling locations will be
/sele'cted based on the information provided in General Comment #3.

7 Response: Agree.

9. Page 5, Section 2.2, Paragraph 3: The presence of the railroad in the area to the west
of the Slag Pile does not preciude it from the investigation. Previous soil samples to the
west of the Slag Pile had lead concentrations as high as 36,100 mg/kg. The lateral
extent of the lead contamination to the west of the Slag Pile needs to be determined to
rule out the off-site migration of lead. Additional soil samples to the west of the Slag
Pile will be taken. Specific sampling locations will be selected based on the information
provided in General Comment #3.

.~ Response: Agree.

10.Page 5, Section 2.3, Paragraph 1: Soil samples around the three Ponds will be taken as
proposed. In addition, soil sampling wilt occur to the east of Ponds 1 and 2, where soil
may have been impacted from contamination in the NE area. Previous sampling in the
NE area suggests a south/southeasterly flow of contamination and previous sampies
collected to the east of Pond 1 had lead concentrations as high as 2,190 mg/kg.
Therefore, the lateral extent of the lead contamination to the east of Ponds 1 and 2
needs to be determined. Additional soil samples to the east of Ponds 1 and 2 will be
taken. Specific sampling locations will be selected based on the information provided in
General Comment #3.

" Response: Agree.

11.Page 5, Section 2.3, Paragraph 1: One soil sample to east of Pond 3, as is proposed,
will not fully characterize the area. Therefore, additional soil samples are required to the
south of Pond 3 and the swale to more fully determine the extent of the contamination
and to rule out the off-site migration of lead. Specific sampling locations will be selected
based on the information provided in General Comment #3.
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Response. Agree.

12.Page 5, Section 2.3, Paragraph 2: Soil samples along Julia Creek will be taken as
proposed with the following additions. The sampling and analysis of scils along Julia
Creek will be expanded to the northeast, off-site, where on-site contaminants from the
NE area could be influencing Julia Creek. In addition, soil samples will be taken at
points where the Creek goes off-site and/or is no longer in the path of influence from
site contaminants to rule out off-site migration of contaminants. Specific sampling
!ocatsons will be selected based on the information provided in General Comment #3.

-\_.x“Response Agree.

13.Page 7, Table: The statement “All analyses will be performed using the following
methods:” is not clear. The ICP-MS method 200.8 is intended for agueous samples,
while the SW-846 method 7471 is tailored for more solid matrices. This table should be
corrected to specify which method will be used for which media.

e ReSponse The revised table is presented as Tabie 1- 1 in the QAPP

14.Page 8, Section 3.0, Paragraph 3: In a December 12, 2007 letter, EPA concluded based
on its review of the 2006 sampling data, that the DERA results from the toxicity tests
indicated that Julia Creek water is highly toxic to C. dubia for the reproduction endpaint.
Based on this conclusion, additional chronic toxicity tests using C. dubia and P.
p,ro/meias will be conducted using Julia Creek water.

Response: Agree. Testing will be conducted on both species.

15. Page 8, Section 3.0, Paragraph 3: Surface water sampling locations will be determined
prior to the sampling event and will not “be determined in the field by WSP
representatives” as was indicated. See General Comment #4. In addition to the six
samples proposed, EPA is also requiring additional surface water samples of Julia
Creek where on-site contaminants from the NE area could be influencing the Creek.
Specific sampling locations will be selected based on the information provided in
General Comment #3.

" Response: Agree.

16.Page 8, Section 3.0, Paragraph 4: The surface water samples collected from Pond 3
and Julia Creek will also be analyzed for water hardness.

~ Response: Agree.

17.Page 10, Section 4.0, Paragraph 2: Sediment sampling locations will be determined
prior to the sampling event and will not “be determined in the field by WSP
representatives” as was indicated. See General Comment #4.

" Response: Agree.

18.Page 12, Section 5.0, Paragraph 1: The locations of the on-site and background soil
samples to be used in the earthworm toxicity testing are not indicated in any of the
attached Figures. Please include a Figure showing all of these proposed locations.

Response: Agree. The figure is included as Figure 2.

Do it



Nate Nemani
Page 5
December 18, 2009

19.Page 13, Section 6.0, Paragraph 2: It is correct to assume that an individual Indiana Bat
could obtain less than 10% of its diet from the site, based on the average foraging area
of an Indiana bat. However, please include effects to the indiana Bat based on it
obtaining 100% of its diet from the site as well. This data would have been included had
the [Indiana Bat been included in the Screening Ecological Risk Assessment.

Response: This will be completed in the revised DERA.

B. QUALITY ASSURANCE DOCUMENTS ( ECOLOGICAL} COMMENTS: (2008)

General:

There are many items left unaddressed by the submitted document revision. Internat
referencing of appendices seems confusing or problematic. Laboratory and method
selection(s) have not been fortified with sufficient rationale. The QAPP seems to have
been assembled using older Agency guidance, while omitting key informational
components that would properly document the basis for data collection. This QAPP is not
ready for Agency approval.

Response: The QAPP has been completely re-written and conforms to the standards in
EPA’s May 1998 guidance document and includes all of the comments presented by EPA
in this letter. The revised QAPP is included as an aftachment.

Specific:

1.) Work Plan Section 2.0: Suitable and convincing rationale should be provided in an
appropriate section of either the Work Plan or QAPP, supporting the particular
chemicals of concern and test parameters identified in Table 1 which have been
selected for this study. Why is data specifically needed for these chemicals and test
parameters?

Response: Chemicals of concemn were selected based on the results of the ecological
risk assessment (see Canfox 2006 report). The chemicals listed are those which were
not eliminated as chemicals of concern in the ERA. Other test parameters (e.g.,
hardness, tofal organic carbon) were selected to assist in the inferpretation of toxicity
test results.

2.) Work Plan Section 2.2: A better explanation is needed as to why samples need not be
collected west of the railroad bordering the slag pile.

Response: This will be addressed in the revised SAP that will be submitted af a later
dafe.

3.) Work Plan Section 2.3: [t is apparent that many samples shall be collected for lead
analyses. All of these are intended to be analyzed at a fixed laboratory. First, what are
the relevant lead in soil concentration values (i.e. “action levels”) upon which
environmental decision-making shall be founded? Also, the work plan writers should
consider utilizing field XRF to make rapid turn-around field decisions to better



Nate Nemani
Page 6
December 18, 2009

demarcate the extent of lead contamination. Then samples could be sent to the
laboratory for verification purposes.

Response: The action levels for each parameter are presented in Table 1-2 of the
QAPP(page 11 of 14). Additionally, XRF sampling will be conducted onsite. WSP’s
XRF Sampling Plan, dated December 11, 2009 has been submitted to EPA and is
included as Appendix B in the attached QAPP.

4.) Work Plan Section 2.3: The reference to “organic matter” in the last sentence of this
section should be made more specific. |s the test parameter intended to mean “total
organic carbon’?

Response: Yes, the test parameter is total organic carbon. The statement will be
changed in the revised SAP to be submitted at a later date.

5.) Work Plan Section 2.4: The table embedded within this section states that "Alf analyses
will be performed using the following methods.” Yet this is merely an abbreviated
version of Tabile 1 which follows later.

Response: This table will be omitted from the revised SAP that will be submitted at a
later dafe.

6.) Work Plan Section 2.4: Many of the methods listed in the embedded table are water
methods, when the heading section title refers to Soil Sample Collection. Other
methods intended for soil samples that are indicated in Table 1 which follows are not
indicated in this abbreviated table.

Response: This table will be omitted from the revised SAP that will be submitted at a
later date.

7.) Work Plan Section 3.0: in the last par. of this section a reference to “interstitial pore
water ammonia” is made in context of a test parameter. To my knowledge, SOPs have
not been provided for this analysis, including sample preparation. Aiso, for purposes of
this study, how is “interstitial pore water” defined?

Response: The SOP has been included in Appendix C of the QAPP (atfached). The
definition of interstitial pore water will be included in the revised SAP. However, for the
purposes of this project, the ammonia will be analyzed in the water trapped in the
unsaturated zone of several locations throughout the sife.

8.) Work Plan Section 4.0: This section mentions phenol as an intended compound of
concern for sediment analyses, but instead are other phenols needed for reporting
purposes? Method 8270C can report a variety of phenolic compounds.

Response: Method 8270C will be used.

9.) Work Plan Section 4.1: In the individual bullets sometimes soil is referred to, and at
other times ‘sediment.” The subheading to this section regards “Sediment Sample
Collection,” so the individual bullets should be restated correctly and consistently.

Response: This section should only refer to sediment and will be corrected accordingly.

10.) Work Plan Section 4.1 In the 3™ par. from the end it states that the sediment
samples will be “transported to the laboratory.” It should be stated which laboratory
shall receive these samples. (And ‘ditto’ for each of the sample groups.)
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Response: The laboratories will be included in the revised SAP submitted at a later
date.

11.) Work Plan Section 4.1: In the last par. of this section it is stated that a sketch will
document each of the sample locations, which in this day & age sounds rather
unsophisticated. Why not rely on a GIS/GPS technology system instead?

Response: Measurements will be taken in the field to properly identify all sample
s locations. The specific method fo be used will be identified in the revised SAP to be
7 submitted at a later date.

12.) Work Plan Section 5.0: The area designated as ‘northeast area’ could be
distinguished more effectively from other surrounding areas on maps. It remains
unclear as to where sample locations COMP 1 through COMP 7 mentioned in Table 1
are with respect to other locations shown on the map diagrams. If the metals to be
analyzed in conjunction are those listed in Table 1, first row, and then it should be so
stated in this narrative portion of the Work Plan.

Response: This information will be added to the revised SAP.

13.) Work Plan Section 6.0: Assessment of the Indiana Bat is not included in Table 1.
Assumptions stated in this section must be assessed and confirmed by an eco-toxicity
expert.

‘a Response: Ruth Hull of intrinsik Environmental Sciences has a MSc in ecotoxicology
g and over 18 years of experience in the field of ecotoxicology and ecological risk
i jassessments. She prepared this section of the SAP.

14) Table 1: Several SOPs are missing from the Method’ column.__What is meant by the
term, “as minimum” in the 1% column of the 9™ row?

Response: Additional SOPs have been included and are now presented as Table 1-1
and are also included in Appendix C of the QAPP. The term “as minimum” has been
removed from the table and additional metals to be analyzed have been included.

15.) Table 2: This Table is incomplete, as it only reflects metals analyses. There would be
QA/QC procedures associated with the other test parameters as well.  Will equipment
rinse blanks of any kind also be used?

Response: This information is presented in more detail in Table 3-1 of the revised QAPP
(Section 3, page 5 of 6). Equipment rinse blanks will not be used since all materials
used to collect samples will either be sent to the laboratory or discarded after one-fime
use of collecting a sample.

16.) QAPP: Generally, this document might benefit from splitting out the chemistry tests
versus the eco-bio-TOX type tests given that the QA/QC for each is relatively different.
Just something for consideration.

Response: The chemical and ecological-biological-toxicology testing information and
protocols have been separated in the revised QAPP.

17.) QAPP Title Page: More signature spaces are needed, including those for each of
Quemetco’s subcontracted laboratories. See the 1998 Region 5 RCRA QA Palicy for
further guidance.
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Response: The signature spaces have been added to the revised QAPP along with
additional EFA Region 5 RCRA personnel as requested in an email to WSP dated
November 24, 2009.

18.) QAPP Appendices: The apparent trail of references to the various appendices,
sometimes incorporated within appendices is very confusing to reviewers. Furthermore,
it seems that several of these items were not submitted for review. The QAPP writers
should go over these references again, sorting them out and ensuring that they're all
present & accounted for. Otherwise, review of this QAPP cannot be conducted.

Response: The Appendices have been reviewed and revised accordingly.

19.) QAPP Section 1, Page 3 of 5: First, | couldn't find Table 1-2. Secondly, the term and
values associated with ‘EDQLS’ have long since been superseded by ‘Ecological
Screening Levels,” or ‘ESLs’ a table for which may be found at the Region 5 RCRA
corrective action website. It is essential that a table be prepared and submitted
comparing the ‘action’ or decision levels,” (appropriately defined to meet particular
specific project objectives for each chemical of concern, respectively), to analytical
reporting limits for each proposed method. That way, methods which seem insufficiently
sensitive can be screened out from the analytical program. Also, the rationale for each
of the decision levels could be identified either in a column of the table or in footnotes to
the table.

Response: An updated Table 1-2 is included in the attached revised QAPP (Section 1,
page 11 of 14). It is recognized that EDQLs were replaced by ESLs. The ERA began
before ESLs were put in place in 2003 (the revised PERA/SERA report was submitfed in
2001). The rationale for the chosen decision levels has been described in detail in
Section 1.4, page 10 of 14.

20.} QAPP Section 1.3.3, page 5 of 5: Where is Table 1-1 and how does this correspond
to tables within the Work Plan? (Also, in regard to a Table needed for this QAPP, see
preceding comment no. 19.)

Response: Table 1-1 is included in QAPP Section 1, page 2 of 14,

21} QAPP Section 2.0: Here, an Appendix A is referenced that seems to match with a
submitted hard copy of WSP’s SOPs, (as opposed to what is stated here or in the
Table of Contents).

Response: The appendices and SOPs included in the QAPP have been reviewed and
revised. The correct appendices are indicated in the Table of Contents.

22} QAPP Section 2.2, page 2 of 7: It should be stated here that this person shall perform
data validation (if that is the case). See QAPP Section 8.2.

Response: This statement has been made and is now included in QAPP Section 2.3.1,
page 2 of 8.

23.) QAPP Section 2.3, page 2 of 7; A table should be added clarifying which laboratory
will be performing what specific analytical testing, respectively. Otherwise, it is all too
confusing. The concept of the advertised Table 2-2 is well taken, but | did not receive a
copy of this table to review. Following, then this QAPP section should be rewritten for
each laboratory engaged in data collection activities, reflecting their own individual
internal organizations & interfacing.
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Response: A table clarifying the analytical testing that will be preformed by each
specific laboratory is included as Table 2-2 in QAPP Section 2, page 6 of 8. Section
2.4 of the QAPP has been re-written fo include individual internal organizations for each
laboratary.

24.) QAPP Section 2, page 6 of 7. Can Mr. Johnson take responsibility for validating ALL
types of test data, including the eco/bio-TOX type tests? It would seem that different
skill sets may be needed to handie the variety of data that will be generated for this
study. Also, on this same page, will phenol(s) possibly be reported as ‘TiCs'? Of what
use will TICs data be when the 8270C scan will be focused in on phenol(s) only? |
wonder whether a 8270C-SIM scan should be done to enhance the reporting of
phenols data? And, regarding the bullet stating ‘data quality review,” does this mean
‘data validation’ or even suggest the presentation of a CLP-like Level 4 data package
for each test parameter? (If not, please indicate in another QAPP section how
thoroughly data quality shall be documented in the case of each test parameter?)

Response: Mr. Johnson is no longer employed with WSP. Ms, Terrie Baranek of
ECT.Con, Inc. will assume the role of Quality Assurance Officer for the chemistry
portion of the project and work closely with WSP. Ruth Hull of Intrinsik Environmental
will be the Quality Assurance Officer for the eco-bio-tox portion of the investigation.

Phenols will be reported as TICs. The 8270C scan will be focused on phenols only. If
analytical results indicate phenols are present in the sediments above the project action
levels, than a more specific 8270C-SIM analysis will be conducted.

In response to your comment regarding data quality reviews, this has been further
detailed in QAPP Section 9.2.

25.) QAPP section 3.0: What are the specific ‘decision rules’ for this project, defining how
data shall be used to address specific project objectives?

Response: The decision rules for the project are described in detail in QAPP Section
1.4 page 9of 14.

26.) QAPP Section 3.1, page 1 of 5. _Table 3-1 wasn't provided. ‘As-is,” however, this
section as provided is relatively unhelpful for understanding the project, as is the case
with sections on accuracy, completeness, and comparability. These are all just text
book definitions that could be iocked up. There should be a reemphasis here
describing how individual data points will be utilized, as indicated in previous comments
nos.19 and 25. :

Response: Table 3-1 has been included in QAPP Section 3.7, page 5 of 6.

A detailed discussion of accuracy, completeness and comparability, including how data
points will be utilized, is included in QAPP Section 3.

27.) QAPP Section 3.6: A table summarizing all QC sample types to be collected in
conjunction with each test parameter (by analytical test & matrix), reflecting the sample
network and design, should be submitted.

Response: Table 3-1 has been included in QAPP Section 3.7, page 5 of 6.

28.) QAPP Section 5.1: SOPs are needed for field data collection.
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Response: All SOPs are included in Appendix C of the QAPP.

29.} QAPP Section 5.2: For this sort of information, specific sections corresponding to
calibration procedures found within each respective laboratory SOP could be
referenced. Note that submittal of Quality Program manuals shall not suffice for this
purpose.

Response: The calibration procedures for each iaboratory are included in QAPP
Section 6.2, page 1 of 3, and in Appendix C.

30.) QAPP Section 6.0: A tabulation of all field testing to be conducted would nicely
summarize the information called for in the first part of this section. Ditto for the

laboratory methods for corresponding test parameters, by lab, respectively, & for each
matrix type.

Response: Please see Tables 7-1 and 7-2 in QAPP Section 7, pages 1 of 2 and 2 of 2.

31.) QAPP Section 7.1: Section 5.0, as referenced, is effectively ‘void.” Also, Table 3-1,
referenced to section 3.0, was not provided.

Response: Section 5 has been incorporated into Section 6. Table 3-1 has been
included in QAPP Section 3.7, page 5 of 6.

32.) QAPP Section 7.2: Here in the last bullet, graphite furnace is mentioned, but this
method isn’t mentioned in Table 1 of the Work Plan. Confusing.

@7 Response: Graphite furnace has been removed.

33.) QAPP Section 7.2, page 2 of 2: The reference to ‘specific QC requirements,’ is in &
of itself insufficient and deficient. Per previous comment no.29, refer instead to specific
SOP sections to address the relevant information. Will ‘full CLP-type deliverable
packages' be supplied in the case of all test parameters where data generation occurs
at fixed laboratories (including each eco-bio-TOX test)? If not, then fuller explanation is
needed? In the case of the ‘phenol’ test parameter, will full CLP-like results be
reported for every SVOC on the method scan, or just for phenol (or just the relatively
few phenols which can be reported via 8270C)?

Response: The reference to “specific QC requirements” has been removed. A detailéd
description of data reporting requirements is presented in QAPP Section 9.3.2, page 3
of 3.

34.) QAPP Section 8.2, page 2 of 4. For metals, furnace atomic absorption QC is stated,
although this method isn’t mentioned in Table 1 of the Work Plan. It is recommended
that only data that will be generated for this study be included in this QAPP section
(e.g. such as ICP-MS spectra for 6020, etc.). Also, phenol(s), ammonia, AVS-SEM
and biota testing were omitted from this QAPP section.

Response: The reference fo furmace atomic absorption has been removed. Data
validation procedures are described in detail in QAPP Section 9.2, page 1 of 3. Table
3-1 has been revised to include all QAQC samples to be collected and analyzed
(including those for phenols, ammonia and AVS-SEM). Table 3-1 is included in QAPP
Section 3, page 5 of 6.



Nate Nemani
Page 11
December 18, 2000

35.) QAPP Section 8.2, page 3 of 4: In reference to the phrase ‘all data’ stated on the first
line on this page, | have the same concern as previously expressed, that not all test
parameters might correspond to a CLP-like reporting format — in which case there
should be further discussion.

Response: The statement “all data” has been removed. A detailed discussion of data
validation and reporting is presented in QAPP Section 9.2 and 9.3, pages 1 and 3 of 3,
respectively.

36.) QAPP Section 8.3, page 4 of 4: Insert the phrase, “Level IV” following the term,
“CLP-like,” found in the 4" line.

Response: The statement “Level IV” has been added. A detailed discussion of data
reporting is presented in QAPP Section 9.3, page 3 of 3.

37.) QAPP Section 9.1: How do these procedures correspond to either non-CLP type
testing or to data generated during bio-toxicity testing? Which tests are these
definitions intended for?

Response: This section has been revised and is now presented in QAPP Section 12,

38.) QAPP Section 11, page 2 of 3: In the top line, the sentence fragment should be
completed.

Response: This section has been revised and is now presented in QAPP Section 13.

39.) Comprehensive Quality Assurance Plan for Chemical Services (May 14, 2008): The
problem with this document is that only test summaries are presented, rather than
completely written, ‘cookbook,’ validated SOPs.

Response: Validated SOPs are included in QAPP Appendix C.

40.) “Appendix A" — WSP Environment & energy SOPs: How will collection and
preparation of interstitial pore water be conducted leading to the analysis of ammonia?
The SOP(s) should be submitted for review. Also, in the SOP for Surface Water and
Sediment Sampling, collection of VOCs samples is mentioned. Just to be certain -
VOCs aren’t a part of this data collection activity, right?

Response: The SOP for preparation of interstitial pore water to be conducted is
included in QAPP Appendix C.

Correct, YOCs are not part of this investigation.

41.) Inovatia Laboratories, Inc.. The problem with this document is that it is a quality
assurance program plan, which doesn’t include copies of complete, validated SOPs
proposed for this study written in ‘cookbook’ format. And it is unspecific. A lengthy
suite of organic compounds is listed within this document, when from reading of the
Work Plan, only phenol is specifically needed.

] Response. Not applicable. | Inovatia Laboratories will not be used for this investigation.
i Details on each laboratory used for this investigation is included in Section 2.4, page 2
fof8 )
|

o

ﬁ

A ——
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C. SAMPLING PLAN FOR FURTHER CHARACTERIZATION:

The purpose of the following task described below is to iay out a phase -wise, organized
approach for obtaining a complete, accurate picture of the site characterization, in order to
evaluate future actions for corrective measures.

The following information describes a plan for conducting stratified random grid-spaced
sampling of important land areas at the Quemetco facility. The grid spaced sampling would be
used to facilitate further characterization of the site by employing X-ray fluorescence (XRF) on-
site field sampling for lead coupled with the collection of an appropriate number of soil samples
for confirmatory lab analysis.

The recommended grid spacing should not exceed 70 ft x 70 ft (4900 sq ft). The grids would
be square shaped with the exception of areas where the presence of irregular site features
(e.g., slag pile, ponds) could preclude a square shape.

Sampling Zones
{Please see the companion maps which delineate the Zones described below.)
Zone 1

Starting at the Northeast corner of the operating facility, construct a line from sample location
HT-15 and running directly south to the Spill Run-Off Containment Trench. Then construct
grids extending west from this line and continuing all the way to the Railroad berm. Then, on
the west side of the operating facility, continue constructing grids moving south all the way to
the Slag Pile and around the west side of the Slag Pile up to the Railroad Berm. Continue the
grid around the Slag Pile south until two grid spacings beyond the south end of Pond #3.

Zone 2

Starting along the east side of the Slag Pile, construct a line extending from the north end of the
Slag Pile to two grid spacings beyond the south end of Pond #3. Construct grids that continue
east of this line until reaching Quemetco Drive (excluding the area actually covered by Pond
#3).

Zone 3
On the east side of the facility, construct a line starting from sample location NE-$S$-31 and
extending directly east to the western bank of Juiia Creek. Then construct grids extending

south of this line and continuing all the way to the southem fence line of the operating facility.

Zone 4
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Starting at a line along the southern-most grids in Zone 3, construct grids extending from Julia
Creek on the east to Quemetco Drive on the west. Construct the grids to extend south to Pond
#2 and around Pond #2 and continuing for two grid spacings south of Pond #2.

Sample Collection and Analysis

Samples collected for XRF in each of the four Zones described above and shown on the
attached Map, should alternate from (1) surficial to (2) a 0 inch to 6 inch depth plus surficial (i.e.
two XRF field measurements), based on ordering of field collection. Thus, for any Zone, in grid
space # 1, only a surface soil lead reading would be taken. Then, in the next immediate grid
spacing, both/(first) a surficial lead XRF reading would be recorded, followed by a measurement
made on a field-homogenized sample taken from the 0 inch to 6 inch depth. Then, in the third
sampled grid spacing, only a surficial XRF lead measurement would be made, and so on.

Five percent (5%} of sampled grids shall be further sampled for fixed-laboratory analysis of total
lead content using an acceptabie SW-846 guidance method (e.g. graphite furnace atomic
absorption technique - GFAA). The reporting limit of the selected method should be less than
targeted eco-risk and human health risk decision criteria. Each of the four gridded property
"Zones" shall have five percent fixed-laboratory verification coverage. So, for example, if Zone
3 (northeast and east of facility operating fence line, to the west bank of Julia Creek) contains
(circa) 40 grid spacings, then two verification samples shall be collected for fixed-laboratory
analysis for total lead (e.g. using GFAA). These two samples should be collected in soil
adjacent to the Julia Creek. For Zone 4, verification samples also should be collected along the
west bank of the Julia Creek. For Zone 1, verification samples collected for fixed-laboratory
GFAA analysis should be collected from grid spacings situated north and west of the operating
fence line. For Zone 2, verification samples collected for fixed-laboratory GFAA analysis should
be collected from grid spacings situated adjacent to Pond #3.

For optimal correlation, fixed-laboratory verification GFAA samples should be sub-sampled from
the field-homogenized sample.

The XRF instrument should be employed in @ manner consistent with SW-846, Guidance
Method 6200 (Jan. 1998). Surficial XRF sampling should be performed as described in section
11.3 of Method 6200; intrusive 0 inch to 6 inch depth sampling for both XRF and GFAA
purposes should be performed in accordance with section 11.4 of Method 6200. Exact sample
locations should be recorded using a GPS device. The laboratory selected to perform GFAA
analysis should be NELAC/NELAP - certified for lead analyses.

Response: A XRF Sampling Plan, dated December 11, 2009 has been submitted under
separate cover.

Please don't hesitate to contact me if you have any questions or need additional information.

Sincerely yours,
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Richard E. Freudenberger
Vice President

REF:cv

Cc:  Therese Cirone, RSR Corporation
Ruth Hull, Intrinsik Environmental Services, Inc.
Terrie Baranek, ECT.CON, Inc.









Standard Operating Procedure - 28

Screening of Soils for Metals using a Niton X-Ray Fluorescence Instrument

Materials:

Personal protective equipment (PPE)
Sample containers

Sample labels and indelible marker
Staintess steel trowels or spoons
Field Tog book

Niton XRF

Battery pack and charger

Shielded case

Calibration standards

Test platform

Ziploc bags

Test guard

Baby wipes

Sample tray

Note: Prior to obtaining a rental XRF unit, determine the requirements for radioactive material licensing
and training from the State’s Radiological Materials Department.

Calibration:

1.

2.

Every time the XRF 15 turned on or reset, the instrument performs a self calibration. In addition,
several known standards are provided to check the calibration of the instrument. Calibrate the
XRF at least daily, preferably each morming prior to conducting soil screenings, in the middle of
the day, and at the end of day following soil screenings. Calibrate the XRF in accordance with
the manufacturer’s specifications using the low, medium, and high calibration standards.

Allow the instrument 15 minutes to warm up prior to field use.

In-situ Field Screening:

1.

Select a measurement site. Always use the appropriate personal protective equipment based on
the site conditions.

Clear any surface debris or vegetation from the measurement location, and ensure a flat surface to
the soil. If necessary level the surface with a stainless-steel trowel or spoon.

Place the test guard on the ground.

Held the Niton in one hand, and push the safety slide (that locks the shutter Telease) out from
under the shutter release.

Place the Niton on the test guard so that the rectangular opening on the test guard is under the
window of the Niton. Squeeze the shutter release and firmly press the instrument flat against the
surface of the test guard (if you don’t squeeze the shutter release, the plunger will not depress and
the shutter will not fully open causing an inaccurate measurement). Do not put your hand on



the end plate of the unit while measuring. Never point the unit at yourself or anyone else
when the shutter is open.

Watch for indications to decide when the test has reached the desired level of accuracy. A typical
screening will last 30-60 seconds.

The instrument will provide a reading in ppm plus a measurement precision (+-). Add the
precision to the reading of concern to determine the metal concentration at that location.

Clean the bottom (soil contact side) of the Niton Test Guard with a baby wipe prior to the next
screening location.

Note: In the unlikely event that the plunger gets stuck in the open position, simply push it closed. Then
call the Niton Service Department at (401) 294-1234,

Ex-situ Field Screening:

1.

2.

Place the blade tip of trowel into the soil and push fimly to desired sampling depth.

Lift a portion of the soil out with the blade and place 50-100 grams of soil in a new plastic bag
and close securely.

Label each bag with the sample location/ID.
Homogenize the sample in a plastic bag.

Shape the bag of soil to form a continuous uniform layer of at least one centimeter thickness and
analyze the sample using the in-sifu screening procedure {steps 3-8).

Note: Test results will tend to be 10-15% lower than results obtained using the in sifu screening
procedure.
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SCOPE AND APPLICATION

This is an Inductively Coupled Plasma — Mass Spectrometry (ICP-MS) procedure
for the determination of various metal elements. This procedure is applicable to the
analysis of digestates from aqueous, non-aqueous liquid, drinking water, and solid
matrix samples. The applicable analytes, detection limits and routine reporting
limits (PQL) are listed at the Limits tab of the applicable test codes in LIMS.

SUMMARY

With the exception of some drinking water samples, samples must be digested
using appropriate preparation methods. Digestion is not required when analyzing
dissolved constituents provided the samples are filtered then precerved with acid.
Digestion is not required when analyzing drinking water sampie'" hot-have been
determined to have a turbidity of <1 NTU.

Sample is nebulized into a spray chamber where a streg

aerosof through a quartz torch and injects it into a radi
the sample is decomposed and desolvated. The it
plasma gas and by means of a water-cooled, di
introduced into a high-vacuum chamber thzihcus:
spectrometer. The ions are sorted accord i q tc :their mass-to-charge ratio and
measured with a detector.

».or°argon carries the
quency plasma where
oduced are entrained in the

tion of Mercury. A requirement for Mercury

e digestion procedure must use mixed nitric

teps of the digestion as Mercury will be lost if
ydrochlorlc acid is not present.

This procedure allows for the det:
determination using ICP-MS is thav
and hydrochloric acids throug
the sample is digested w

This procedure is ba the reference methods listed in section 17 of this
document. This procadiare contains no significant deviations from the reference
methods. This Jure uses the following approaches, which are different than
those found & reference methods.

Section 9.2.3 of EPA Method 200.8 revision 5.4 requires the periodic analysis of
a second source control standard (QCS). Section 9.3.4 of EPA Method 200.8
revision 5.4 requires the daily analysis of a calibration source control standard
(IPC). This procedure combines the requirements of both these sections in a
“more restrictive” approach by requiring the analysis of a second source control
standard (ICV/CCV) on a daily basis.

Section 9.3.1 of EPA Method 200.8 revision 5.4 states, “When LRB values
constitute 10% or more of the analyte level determined for a sample or is 2.2
fimes the analyte MDL whichever is greater, fresh aliquots of the samples must
be prepared and analyzed again for the affected analytes after the source of
contamination has been corrected and acceptable LRB values have been
obtained”. Most of the reporting limits (PQL) for this procedure are well above 2.2
times the MDL and meet the data quality objectives of the client. As such,
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evaluation of the Method Blank down to 2.2 times the MDL is unnecessary as
MBLK concentrations below the PQL are typically insignificant with respect to a
detected concentration in a sample. Section 10 of this SOP requires that blanks
are less than the PQL.

3.4.3 Based on the recommendation of the instrument manufacturer, Gold is added to
the nitric acid as well as certain standards in an attempt to stabilize the Mercury
concentration in samples and standards.

3.4.4 All digestates are diluted at least or minimally 1:5 for the initial analysis. This

prepares the proper acid matrix allowing for a single digestate to be analyzed by
ICP or ICP-MS.

4.0 DEFINITIONS

4.1 Alist of definitions is in the Quality Assurance Plan. In additic: m:\.:fhe terms defined

in the QAP.

5.0 |INTERFERENCES

5.1 lIsobaric interferences occur when an isotope ci gag element is at the same
nominal mass as an isotope of another elsmeént{é.g., Mo® and Ru®). Corrections
for isobaric interferences may be made by imeasuring the intensity due to the
interfering element at another isotope .4 using its natural abundance ratios to
correct for its presence at the analytical.rmiass of interest. With the exceptions of
Molybdenum-98 (Ruthenium) and.&£3lenium-82 (Krypton), most elements
measured with this procedure b minimum of one isotope free of isobaric
efemental interference. -

he isotope measured for correction purposes does not

5.1.1 Care should be taker:
‘wihrother isotopes that may be present in the sample.

suffer from overlar:

[N

3.2 Molecular intetiei=rices are caused by molecular species formed in the plasma
with plasma ¢~ iaatrix ions (examples of common melecular interferences include
ArCl, CIO, Mit-ogen dimer, oxygen dimer, oxide species, double charged species,
etc.). Predictions about the type of molecular interferences may be made using
knowledge about the sample matrix. Molecular interferences can often be
corrected for in the same manner as isobaric interferences, i.e., measuring the
intensity present at another isctope and using isotope ratios to calculate the
amount of the interfering species. For example, corrections for interferences of
Ar°CI®® on As at mass 75 may be made by measuring the intensity of ArCl present
at mass 77 (Ar"°CI*") and converting to the apparent intensity of ArCl at mass 75
by using the isotopic ratio of CI*” to CI*®,

5.3 Abundance sensitivity is a property defining the degree to which the wings of a
mass peak contribute to adjacent masses. The abundance sensitivity is affected by
ion energy and quadrupole operating pressure. Wing overlap interferences may
result when a small ion peak is being measured adjacent to a large one. The
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potential for these interferences should be recognized and the spectrometer
resolution adjusted to minimize them.

Physical interferences are associated with the physical processes which govern
the transport of sample into the plasma, sample conversion processes in the
plasma, and the transmission of ions through the plasma mass spectrometer
interface. These interferences may result in differences between instrument
responses for the sample and the calibration standards. Physical interferences
may occur in the transfer of solution to the nebulizer (e.g., viscosity effects), at the
paint of aerosol formation and transport to the plasma (e.g., surface tension), or
during excitation and ionization processes within the plasma itself. High levels of
dissoived solids in the sample may contribute deposits of material on the extraction
and/or skimmer cones reducing the effective diameter of the orifices and therefore
ion transmission. These interferences are effectively removed through filtration of
the sampie digestate, and by matrix-matching the samples to the “tandards.
Failure to meet the recovery criteria for the internal standards is ii-icative of these
interferences and requires serial dilution analysis of the sam:

Carryover contamination is negated through the applice ' nof adequate rinse

times between samples.

Additionally, solid phase chelation may be u
from both element and molecular sources:”
demonstrated for environmental waters s
decomposed samples. Acid decomposz
by methods similar to methods SW-
percent levels of iron and alumi
a methed for pre-concentration:
elimination of isobaric interfe
imminodiacetate or other
elements of interest wh
By eliminating the el
isobaric interferin
interferences ¢

| tc.etiminate isobaric interferences
€IS an on-line that has been
h =5 sea water, drinking water and acid
amples refer to samples decomposed
052, 3051, 3050 or 3015. Samples with
uld be avo:ded The method also provides
iihance detection limits simultanecusly with
2s. The method relies on chelating resins such as
ropriate resins and selectively concentrates the
aliminating interfering elements from the sample matrix.
its that are direct isobaric interferences or those that form
scular masses, the mass region is simplified and these
: occur. The method has been proven effective for the
certification «f standard reference materials and validated using SRMs. The
method hes th potential to be used on-line or off-line as an effective sample
preparation method specifically designed to address interference problems.

SAFETY

Consult the current revision of the Chemical Hygiene Plan. Requirements for the
use of personal protective equipment (e.g. safety glasses, lab coats, gloves) as
well as cther area-specific safety requirements (e.g. gas cylinders) and MSDS
sheets are addressed in the CHP.

EQUIPMENT AND SUPPLIES

The following is a list of materials needed to perform the steps of this procedure as
written. See the reference method(s) for equipment and supply specifications.
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7.1 All volumetric glassware/plasticware used shall be ASTM Ciass A. Class B
glassware must be verified for accuracy on an annual basis and labeled with an
appropriate correction.

7.2 PE Elan 9000 ICP-MS with a CETAC ASX-520 autasampler. The software steps in
sections 11.0 and 12.0 are specific to the software used on the ELAN 9000
instrument.

7.3 Liquid Argon - 99.999% bulk liquid Argon, Krypton free
7.4 Polyscience recirculator model #3370

7.5 Adjustable and/or fixed volume micro-pipettes with tips to cover the range of

10 — 5000 pL

7.6 Digestion vessels, Environmental Express catalog #5C475 valent; certified
metals free. These vials come with a Certificate of Accuracy “roin the vendor. This
Certificate must be retained in order to show the volumeisn’ication and aliowing

them to be used without additional verification.

7.7 Filters, Environmental Express FilterMate, cata! C0401, or equivalent

8.1 All reagents used must k= wnalytical reagent (AR) grade or higher. All standards
must be traceable to “when available. Cerificates of traceability must be
obtained from the mant facturer. All reagents and standards must be documented
in the appropriate:oriparation loghbook. Refer to the requirements in the Labeling of
Standards, Reagents, Digestates and Extracts SOP.

82 Reagents =

All reagents are stored in the metals prep fab unless otherwise noted. Unless otherwise
noted, prepared reagents are stored in appropriate plastic containers, retained in the
metals prep lab and prepared on an as needed basis.

8.2.1 Lab pure water (Di water): Analyte free water is prepared as described in the

Quality Assurance Plan. DI water may be obtained from any of the designated
taps throughout the iab.

8.2.2 Hydrochloric acid, conc. (12N HCH): Metals grade, JT Baker Instra-analyzed
reagent #9530-33 or equivalent.

8.2.3 Nitric acid, conc. (18N HNQ;): Metals grade, JT BakKer Instra-analyzed reagent
#9598-34 or equivalent.
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8.2.4 Gold-stabilized Nitric acid, conc. (18N HNO3} Add 0.75-mi of the 10,000 mg/L
Stock Gold standard {o each 2.5-L bottle of concentrated acid and |label
accordingly.

8.3 Standards
All standards are stored in the metals instrument lab unless otherwise noted.

8.3.1 Stock Standards

8.3.1.1 Stock Barium Tuning Standard, 1000-mg/L: Spex catalog # PLBA2-2T, or
equivalent

8.3.1.2 Stock Beryllium Tuning Standard, 1000-mg/L: Elements catalog # Be1000-50

8.3.1 .3 Stock Boron Calibration Standard, 1000-mg/L: CPI catalog 1“- \
equivalent.

00-100074, or

8.3.1.4 Stock Calcium Calibration Standard, 1000-mg/L: CR
or equivalent

og # S54400-100091,

8.3.1.5 Stock Cerium Tuning Standard, 1000-mg/L= nents Ce1000-50

8.3.1.6 Stock Cobalt Tuning Standard, Elemeniz citalog # Co1000-50

8.3.1.7 Stock Germanium intemal Stan i000-mg/L: Elements catalog # Ge1000-
50, or equiva!ent

8.3.1.8 Stock Gold Calibratio
or equivalent

ard, 1000-mg/L: Elements catalog # Au1000-100,

8.3.1.9 Stock Gold Stand'a
The exclusiv
Nitric acid.:

10,000-mg/L: CP1 catalog #54400-10M212 or equivalent.
unjpose of this standard is for it to be added to the concentrated

8.3.1.10 Stock Inéiam Internal Standard, 1000-mg/L: Elements catalog # In1000-50, or
equivalent

8.3.1.11 Stock lron Calibration Standard, 1000-mg/L: CP| catalog # $4400-1000261, or
equivalent

8.3.1.12 Stock Lead Tuning Standard, 1000-mg/L: CPI catalog # S4400-1000281

8.3.1.13 Stock Magnesium Calibration Standard, 1000-mg/L: CPI catalog # $4400-
1000311, or equivalent. This may also be used as a tuning standard.

8.3.1.14 Stock Mercury Calibration Standard, 1000-mg/L: Spex catalog # PLHG4-24, or
equivalent
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8.3.1.15 Stock Mineral Callbration Standards, 1000-mg/l. each: Spex catalog #s
CLFE2-24, CLCA2-24, PLK2-24, PLMG2-24, and PLNA2-24, or equivalent.
These standards contain Fe, Ca, K, Mg and Na, respectively.

8.3.1.16 Stock Multi-element Calibration Standard, 100-mg/L each: CP} catalog
# 4400-080111BD01 Microbac. This standard contains the following elements -
Al, As, Ba, Be, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, Mo, Na, Ni, Pb, Sb, Se, Sn,
Sr, Ti, TLV, Zn

8.3.1.17 Stock Palladium Calibration Standard, 1000-mg/L: Elements catalog # Pd1000-
100, or equivalent

8.3.1.18 Stock Platinum Calibration Standard, 1000-mg/L: Elements catalog # Pt1000-
50, or equivalent .

8.3.1.19 Stock Potassium Calibration Standard, 1000-mg/L: Spex e 1!09 # PLK2-24, or
equivalent

8.3.1.20 Stock Rhodium Tuning Standard, 1000- mg/L CPI 'a.'atog # 54400-1000442, or
equivalent

8.3.1.21 Stock Scandium Intemal Standard, 1005-mg/ ‘Elements catalog # Sc1000-50,

or equivalent

8.3.1.22 Stock Sodium Calibration Standar . 1500-mg/L: Spex catalog # PLNA2-24. or

equivalent

8.3.1.23 Stock Silver Calibration &
or equivaient.

ard, 1000-mg/L: Elements catalog # Ag1000-50

8.3.1.24 Stock Terbium

qél Standard, 1000-mg/L: Elements catalog # Th1000-50,
or equivalent &

8.3.1.25 Stock, U'a. m \Tuning Standard, 1000-mg/L: Elements catalog # U1000-50, or

equwalw*
8.3.2 Intermediate Calibration Standards

8.3.2.1 Boron and Silver Intermediate Calibration Standard, 2.0-mg/L each: In a 50-m!
digestion tube, dilute 0.1-ml of Stock Silver Calibration Standard and 0.1-mi of
the Stock Boron Calibration Standard to the mark with 1-ml Gold-stabilized
HNO; and D! water.

8.3.2.2 Gold, Palladium, and Platinum Intermediate Calibration Standard, 2.0-mg/L
each: in a 50-ml digestion tube, add 0.1-ml of each of the following three
standards: Stock Gold Calibration Standard, Stock Palladium Calibration
Standard, Stock Platinum Calibration Standard. Ditute to the mark with 0.75-ml
of concentrated HNQ3, 0.5-ml of concentrated HCI, and DI water.
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Mercury intermediate Callbration Standard #1, 5.0-mg/L: In a 50-mi digestion
tube, dilute 0.25-ml of the Stock Mercury Calibration Standard to the mark with
0.5-mi of the Gold-stabilized HNO;, 0.5-mi of the concentrated HCI, and Di
water.

Mercury Intermediate Calibration Standard #2, 0.5-mg/L: in a 50-mi digestion
tube, dilute 5.0-mi of the Mercury intermediate Calibration Standard #1 to the
mark with 0.5-ml! of the Gold-stabilized HNO,, 0.5-mi of the concentrated HCI,
and DI water.

Mineral intermediate Calibration Standard, 100 mg/L each: in a 50-m! digestion
tube, dilute 5.0-ml of the Calcium Stock Calibration Standard, 5.0-m} of the tron
Stock Calibration Standard, 5.0-mi of the Magnesium Stock Calibration
Standard, 5.0-mi of the Potassium Stock Calibration Standard, and 5.0-mf of
the Sodium Stock Calibration Standards to the mark with 1-ml"of the Gold-
stabilized HNO; and DI water.

ach: In a 50-ml

Multi-element Intermediate Calibration Standard, 2.0-rng.
«mt Salibration Standard to

digestion tube, dilute 1.0-ml of the Stock Multi-elem
the mark with 2.5-ml of the Goid-stabilized HNO:-

8.3.3.1 Working Calibration Standards fc Bo.z;iﬁ, Mercury, Silver, and Metals
from the Multi-element Standard Fi=pare the following dilutions in 50-mi
digestion tubes. Dilute the stat mes of Spike Standard, 0.75-m] of Gold-
stabilized HNO3, and 0.5-mi entrated HCI to 50-mi with DI water. The
standards are prepared as:needed and have been shown stable for up to 2-
weeks. ;
Final Hg Final Conc., Other
Cal Std Conc. {uglL) |  Metals (pgiL)
CAL BLK \ 0 0
CAL STD 0.2 |*%.0.4mi CAL STD 2 0.04 02
e 0.025-ml Multi-element Int. Cal. Std
CALSTD 1 | » 0.025-m! Boron and Silver Int. Std 0.2 1.0
¢ 0.020-ml Mercury Int. Cal. Std #2
+ 0.50-ml Multi-element int. Cal. Std
CAL STD 2 | « 0.5-ml Boron and Silver Int. Std 2 20
» 0.20-mi Mercury Int. Cal. Std #2
» 2.5-ml Multi-element Int. Cal. Std
CAL STD 3 | » 2.5-ml Boron and Silver Int. Std 5 100
¢ 0.5-ml Mercury int. Cal. Std #2
CAL STD4 | « 2.5-mi Multi-element Int. Cal. Std 0 500
CAL 8STD 5 | » 5.0-m| Mineral int. Cal. Std 0 10,000
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8.3.3.2 Working Caiibration Standards for Gold, Palladium, and Platinum. Prepare
the following dilutions in 50-mi digestion tubes. Dilute the stated volumes of
Gold, Palladium, and Platinum Intermediate Calibration Standard, 0.75-ml of

concentrated HNO3, and 0.5-ml concentrated HCI to 50-ml with D] water. The

standards are prepared as needed and have been shown stable for up to 2-

weeks.
Cal Std Volume of Standard (mi) .Final Conc. of Au, Pd, Pt (3g/L)
CAL BLK 0 0
CAL STD 1 0.025 1.0
CAL STD 2 0.50 20
] CAL STD 3 25 100

8.3.4 Stock Verification Standards: All Stock Verification St rjs must come from
a different source than the equivalent Stock Calibratiom Stendards.

8.3.4.1 Stock Boron Verification Standard, Elements ¢ , # B1000-50, or equivalent

8.3.4.2 Stock Gold Verification Standard, 1000
equivalent

;P| catalog # S4400-1000212, or

8.3.4.3 Stock Mercury Verification Stan 7000-mg/L: CPI catalog #54400-1000331

or equivalent

8.3.4.4 Stock Mineral Verificati adard, 200-mg/L each: Spex catalog #CL-1CS-3

contains Fe, Ca, K, Mg and Na.

8345

8.3.4.6 Stock Palladlum Verification Standard, 1000- mg/L CPi catalog # P/N S54400-
1000381, or equivalent

8.3.4.7 Stock Platinum Verification Standard, 1000-mg/L: CPI P/N S4400-1000402, or
equivalent

8.3.5 intermediate Verification Standards

8.3.51 Gold, Palladium, and Platinum intermediate Verification Standard, 1.0-mg/L
each: In a 50-ml digestion tube, add 0.05-ml of each of the following three
standards: Stock Palladium Verification Standard, Stock Platinum Verification
Standard, and Stock Gold Verification Standard. Dilute to the mark with ¢.75-mi
of concentrated HNO;, 0.5-ml of concentrated HC|, and D] water.
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8.3.5.2 Mercury Intermediate Verification Standard #1, 5.0 mg/L: In a 50-ml digestion
tube, dilute 0.25-ml of the Stock Mercury Verification Standard to the mark with
(.5-mi of the Gold-stabilized concentrated HNC5, 0.5-m! of the concentrated
HCI, and Di water.

8.3.5.3 Mercury Intermediate Verification Standard #2, 0.5 mg/L: in a 50-mi digestion
tube, dilute 2.5-mi of the Mercury intermediate Verification Standard #1 to the
mark with 0.5-ml of the gold-stabilized concentrated HNQ;, 0.5-ml of the
concentrated HCI, and Di water.

8.3.5.4 Multi-element Intermediate Verification Standard, 1.0 mg/L: In a 50-mli digestion
tube, dilute 0.5-mi of the Stock Multi-element Verification Standard an 0.05-ml
of the Stock Boron Verification Standard to the mark with 2.5-ml of the Gold-
stabilized HNO; and DI water.

8.3.6 Working Verification Standards

“alement Standard: In
t Intermediate

8.3.6.1 ICV for Boron, Mercury, Silver, and Metals from the k% it
a 50-ml digestion tube, dilute 1.25-ml of the Multi-ele
Verification Standard, 0.25-ml of the Mercury Int iate Verification Standard
#2, and 0.5-ml of the Stock Mineral Verificati ndard to the mark with 0.75-
ml of the Gold-stabilized HNO;, 0.5-ml gi.lhia cancentrated HCI, and DI water.
Final concentrations are 25-pg/L eachiexcept Hg which is at 1.25-ug/L and Fe,
Ca, K, Mg and Na which are at 2025-ugi*..2ach. Prepare as needed.

letals from the Multi-element Standard: In
11l of the Multi-element Intermediate

the Mercury Intermediate Verification Standard
-k ineral Verification Standard to the mark with 0.75-
ANQ3, 0.5-mi of the concentrated HCI, and DI water.

8.3.6.2 CQCV for Boron, Mercury, Silver
a 50-ml digestion tube, dilute
Verification Standard, 0.5+
#2 and 1.0-ml of the
mi of the Gold-stabiliz
Final concentrati
Ca, K, Mg and N

Falladium, and Platinum. In a 50-ml digestion tube, ditute 1.25-ml
. Palladium, and Platinum Intermediate Verification Standard to the
). 75-ml of the concentrated HNQO;, 0.5-ml of the concentrated HCI,
and DI water. Final concentrations are 25-ug/L for each metal.

8.36.3

8.3.6.4 CCV for Gold, Palladium, and Platinum: In a 50-mi digestion tube, dilute 2.5-ml
of the Gold, Palladium, and Platinum Intermediate Verification Standard to the
mark with 0.75-ml of the concentrated HNO, 0.5-ml of the concentrated HCJ,
and DI water. Final concentrations are 50-ug/L for each metal.

8.3.7 Interference Standards

8.3.7.1 Stock interference Check Standard, ICSA: Environmental Express catalog
#ICP-MS-ICSA or equivalent. This standard contains Al, Na, Ca, P, Fe, K, Mg
and S at 500 mg/L each, C at 1000 mg/L, Cl at 3600 mg/L, and Mc and Ti at 10
mg/L each.
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8.3.7.3

8.3.74

8.375

8.3.8

8.3.9

8.3.10

8.3.11
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Revision: 1
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Working ICSA Standard for Boron, Mercury, Silver, and Metals from the Multi-
element Standard: In a 50-mi digestion tube, dilute 5.0-mi of the stock ICSA
standard to the mark with 0.5-mi of the Gold-stabilized concentrated HNO3, and
Dl water. This produces a standard containing Al, Na, Ca, P, Fe, K, Mgand S
at 50 mg/L each, C at 100 mg/L, Cl at 360 mg/L, and Mo and Tiat 1.0 mg/L
each.

Working ICSAB Standard for Boron, Mercury, Silver, and Metals from the Multi-
element Standard: In a 50-mi digestion tube, dilute the following solutions to the
mark with DI water: 5.0-m| of the stock ICSA; 2.5-ml of Multi-element
Intermediate Verification Standard; 0.5-ml of Mercury Intermediate Verification
Standard #2; and 0.75-ml of the Gold-stabilized concentrated HNO;. This
preduces a standard containing the same analytes and concentrations found in
the working ICSA standard as well as all other analytes in method at working
CCYV standard concentrations.

Working ICSA Standard for Gold, Palladium, and Platinu:t
tube, dilute the following solutions to the mark with DL:
iCSA standard; 0.5-ml of the concentrated HNO;; Q¢
Gold standard. This produces a standard contai
and S at 50-mg/L. each, C at 100-mg/L., Cl at 3
mg/L each.

a 50-ml digestion
&t 5.0-ml of the stock
f of the 10000 mg/L
:Ai, Na, Ca, P, Fe, K, Mg
g/l., and Mo and Ti at 1.0-

Working iCSAB Standard for Gold -:Pa

digestion tube, dilute the following 5
the Stock ICSA, 2.5-ml of Gold,
Verification Standard; 0.75-m
containing the same anaiyt:
standard as well as Au, |/

liim, and Platinum: [n a 50-ml

Gl utrons to the mark with DI water: 5.0-mi of
ium, and Platinum intermediate
ncentrated HNOs. This produces a standard
) concentrations found in the working ICSA

hd Pt at 0. 05-mg/L each.

g Mercury, Sitver, and Metals from the Muiti-element
of the Gold-stabilized concentrated HNO;, 20-mi
id 0.1-m of the 10,000-mg/L. Gold standard to 2-L with DI

Rinse Solution for B
Standard: Dilute 3;
concentrated H., ¢
water.

Rinse So-’mn for Gold, Palladium, and Platinum: Dijute 30-mi of the
concentrated HNO;, 20-mi concentrated HCI, and 0.1-ml of the 10,000-mg/L
Gold standard to 2-1. with Dl water,

Working Internal Standard Solution: In a 1-1. plastic container, dilute 0.06-mi of
the Stock Indium Internal Standard, 0.06-mi of the Stock Terbium Internal
Standard, 0.3-ml of the Stock Scandium Internal Standard, and 0.5-ml of the
Stock Germaniurn Internal Standard to approximately 1-L with 15-mf of
concentrated HNO;, 10-mi concentrated HCi, and DI water.

Tuning Solution: Perkin Elmer catalog #PE8125040 contains Ba, Be, Ce, Co, In,
Mg, Pb, Rh, and U at 10 ug/L each.
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8.3.12 ALTERNATE Tuning Solution: An alternative to using the purchased Perkin
Elmer standard is to purchase individual stock standards at 1000 mg/L each of
Ba, Be, Ce, Co, In, Mg, Pb, Rh, and U then perform the following dilutions in
order to prepare a working tune solution.

8.3.12.1 ALTERNATE intermediate Tuning Solution, 10 mg/L each: In a 50-mi digestion
tube, dilute 0.5-ml of the stock Ba, Be, Ce, Co, In, Mg, Pb, Rh, and U standards
to 50-mi with 1-ml of the gold-stabilized concentrated HNG; and DI water.

8.3.12.2 ALTERNATE Working Tuning Solution, 10-pg/L each: In a 1-L plastic container,
ditute 1-ml of the ALTERNATE Intermediate Tuning Solution and 10-mL of
(Gold-stabilized concentrated HNO, to the mark with DI water.

9.0 SAMPLE COLLECTION, PRESERVATION, AND HQLDING TIMES

9.1

9.2
consists of HNG; to pH <2 for water samples only
shelves in the metals preparation tab. Prior to ¢

retained at 0.1-6°C until prepared and are*stord in the walk-in cooler located in

the sample receipt area. Digestates are tore,d in capped digestion tubes and kept
in the prep lab.

9.3 Analysis must be performed wit
from collection with the exce!

e maximum allowable held time of 6-months
f Mercury, which has a hold time of 28-days.

10.0 QUALITY CONTFOL

10.1 An Initial Dermoncsirat
analysis for.ea
procedure or
for details ., 4

n of Capability study must be performed prior to the initial
analyst and whenever substantial change has occurred in the
‘rument. Refer to the Capability and Detection Limit Studies SCP

10.2 An instrument Detection Limit study must be performed for each new procedure,
every three months thereafter, and whenever a change in instrurnent occurs. Refer
to the Capability and Detection Limit Studies SOP for details. IDL’s are calculated
using data from analyses on three non-consecutive days.

10.3 A Method Detection Limit study must be performed for each new procedure,
annually thereafter, and whenever a change in instrument occurs. Refer to the
Capability and Detection Limit Studies SOP for details.

10.4 Pre-calibration Checks must be performed daily prior to calibration. This
encompasses an Instrument Tune {Mass Calibration Check and a Resolution
Check) and a Daily Performance Check.
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10.4.1 A Mass Calibration Check is performed using the Tune Solution. Acceptance
criteria are a mass cal value within + 0.1amu from the “true” unit mass. If
reanalysis fails to meet the acceptance criteria, stop analysis, perform
appropriate instrument maintenance then repeat.

10.4.2 A Resolution Check is performed using the Tune Solution. Acceptance criteria
are 0.65amu at 10% peak height, which is equivalent to 0.75amu at 5% peak
height. If reanalysis fails to meet the acceptance criteria, stop analysis, perform
appropriate instrument maintenance then repeat.

10.4.3 The Daily Performance Check is performed by analyzing the Tune Solution with
a minimum of 5 replicate analyses. Acceptance criteria are <5% RSD between
the replicate analyses. If the acceptance criteria are not met, reanalyze. If
reanalysis fails to meet the acceptance criteria, stop analysis, perform
appropriate instrument maintenance then repeat. :

10.5 Internal Standards (ISTD) are added to all standards, QC sz and
environmental samples. Acceptance criteria vary by me‘rhou;as well as by sample
type. Recovery is caiculated by the instrument softwarg and printed on the QC
Calculated Values report for each sample.

b

110.5.1 Acceptance criteria for Method 200.8 are

12 %R, relative to the calibration
standard, for all standards and samples

10.5.2 Acceptance criteria for Method “602 A‘i e >30 %R, relative to the calibration
standard, for ali samples analyze

10.5.3 If the acceptance criteria art:
reanalysis fails reanaly.
and analyze farger dilu

:t'met, reanalyze the under a new calibration. If
t & 1:2 dilution. If the diluted reanalysis fails prepare
£ until the acceptance criteria are met.

10.6 A Calibration Verif:z:
after every 10
must be difﬂ

Hen Standard must be analyzed immediately after calibration,
2s, and after the last sample. The concentration of the ICV
‘_;ihan that of the CCV.

10.6.1 Recovery criteria are listed in the appropriate test code in LIMS. if the
acceptance criteria are not met, reanalyze. If reanalysis fails to meet the
acceptance criteria, stop analysis and recalibrate or report data with an
appropriate qualifier.

10.6.2 ICV and CCV standards that fail to meet the acceptance criteria are automatically
flagged in LIMS with an “S” gualifier.

10.6.3 The reporting of data associated with a failed control sample must be
documented with a CAR form. If the failure is considered to have a significant
affect on the data, client notification is required using the Case Narrative of the
report.
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10.6.4 Samples associated with a verification that fails with positive bias can be
reported without narration if the sample concentration is below the reporting limit.

10.7 A Calibrationt Verification Blank sample must be analyzed after each calibration
verification standard.

10.7.1 The acceptance criteria are < PQL. If the acceptance criteria are not met,
reanalyze. If reanalysis fails to meet the acceptance criteria, stop analysis and
recalibrate or report data with an appropriate qualifier. Samples for compliance
with our Wisconsin DNR certification must be evaluated down to the current MDL
and corrective action taken if the blank exceeds the routine PQL.

10.7.2 ICB and CCB standards that fail to meet the acceptance criteria are automatically
flagged in LIMS with an “S” qualifier. ICB/CCB standards that are below the
reporting limit but above the MDL are flagged in LIMS with a “b” cualifier. Data
flagged with a “b” is considered as meeting the acceptanc

10.7.3 If the blank does not meet the acceptance criteria, all
than 10-times the blank contamination may be repor
samples must be reanalyzed or reported with an s
Narrative of the report. The reporting of data ag:
sample must be documented with a CAR fo

ples < PQL or greater
All other envircnmental
neapriate qualifier in the Case
ated with a failed contro}

10.7.4 An Instrument Check Standard (CALjﬁTD*:Si‘é see 8.3.3.1) must be analyzed
prior to the analysis of samples in ezch:analytical run.

10.8 The Interference Check Standa
the analysis of samples in ea¢
12-hours of operation ford

olutions A and AB) must be analyzed prior fo
‘nalytical run as well as every consecutive

10.8.1 Acceptance criteriza!
LIMS. If the acce;
the acceptant

the nominal limits listed in the appropriate test code in
ce criteria are not met, reanalyze. If reanalysis fails to meet
aria, stop analysis and recalibrate or report data with an

10.8.2 The reportﬁ}j of data associated with a failed control sample must be
documented with a CAR form. If the failure is considered to have a significant

affect on the data, client notification is required using the Case Narrative of the
report.

10.8.3 Samples associated with a verification that fails with positive bias can be
reported without narration if the sample concentration is below the reporting limit.

10.9 A Method Blank must be prepared and analyzed with each batch of maximum 20
samples and at a minimum of one per day.

10.9.1 The acceptance criteria are < PQL. If the acceptance criteria are not met,
reanalyze. If reanalysis fails to meet the acceptance criteria, stop analysis and
reanalyze using a different calibration or report data with an appropriate
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qualifier. Samples for compliance with our Wisconsin DNR certification must be
evaluated down to the current MDL and corrective action taken if the blank
exceeds the routine PQL..

10.9.2 MBLKs that fail to meet the acceptance criteria cause the sample results to be
automatically flagged in LIMS with a “B” qualifier. MBLKs that are below the
reporting limit but above the MDL are flagged in LIMS with a “b” qualifier. “b”
flagged data is considered as meeting the acceptance criteria.

10.9.3 The reporting of data associated with a failed control sample must be
documented with a CAR form. If the failure is considered to have a significant

affect on the data, client notification is required using the Case Narrative of the
report.

10.9.4 Samples associated with a MBLK that fails with positive bias._ KT:%.: be reported
without narration if the sample concentration is < PQL or greater than 10 times

the blank contamination.

10.10 A Laboratory Control Sample must be prepared and:aralyzed with each batch of
maximum 20 samples and at a minimum of one per,

10.10.1 Acceptance criteria are listed in the apprzprate:test code in LIMS. If the
acceptance criteria are not met, reanai,ze. f reanalysis fails to meet the
acceptance criteria, stop analysis aiig reanalyze using a different calibration or
report data with an appropriate quaifies.

10.10.2 LCSs that fail to meet the ace

nce criteria are automatically flagged in LIMS
with an *S” qualifier. '

10.10.3 The reporting of dats"
CAR form. If the f
client notificatics

iciated with a failed LCS must be documented with a
» is considered to have a significant affect on the data,
raquired using the Case Narrative of the report.

10.10.4 Sampl‘es“ seociated with a LCS that fails with positive bias can be reported
withoutnariation if the sample concentration is below the reporting limit.

10.11 A Matrix Spike and Matrix Spike Duplicate sample must be prepared and

analyzed with each batch of maximum 20 samples per matrix and at a minimum of
one per day.

10.11.1 Acceptance criteria are listed in the appropriate test code in LIMS. (Note: the
accuracy criteria have been met provided at least either the MS or MSD meet
the %R criteria.) If the acceptance criteria are not met, refer to the MS/MSD
Corrective Action Flowchart in the QAP.

10.11.2 MS/MSD’s that fail to meet the accuracy criteria are automatically flagged in
LIMS with an “S” qualifier. MSD's that fail to meet the precision criteria are
automatically flagged in LIMS with an “R” qualifier.
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10.11.3 The reporting of data associated with a failed MS/MSD must be documented
with a CAR form. If the failure is considered to have a significant affect on the
data, client notification is required using the Case Narrative of the report.

10.11.4 Samples associated with a MS/MSD that fails the accuracy criteria with positive
bias can be reported without narration if the sample concentration is below the
reporting limit.

10.11.5 If the concentration measured in the sample is greater than 4-times the
concentration of the spike, the spike amount used is insufficient and the
MS/MSD not applicable.

10.12 A Post Digestion Spike can be analyzed on any sample to evaluate the potential
of matrix interference.

10.12.1 Acceptance criteria are listed in the appropriate test code i
10.12.2 The LIMS will flag all failed PDS recoveries with an “

10.12.3 Use the recovery data to help evaluate any baa etailed in the MS/MSD

Corrective Action Flowchart.

10.13 A Serial Dilution can be analyzed on any san lpie to evaluate the potential of
matrix interference (as indicated by faili: q ISTD recovery or failing MS/MSD/PDS
recovery).

10.13.1 Acceptance criteria for a 1'5'.,,
and the diluted sample ce

ion are < 10% difference between the original

10.13.2 The LIMS will flag a fated SD recoveries with a “R” qualifier.

11.0 CALIBRATION AND STANDARDIZATION

Calibration dati js a umented and retained using the printouts from the instrument
software. Analytica data must be maintained in accordance with the document control
requirements in the Quality Assurance Plan as well as the Document Control SOP.

11.1 Repipetters must be calibrated/verified in accordance with the Repipetter
Calibration SOP.

11.2 A new calibration must be performed for each analytical batch. Prepare the
standards for the calibration curve as detailed in the Standards section of this SOP.

11.3 Perform the required preventative maintenance as necessary (indicated on
Preventive Maintenance log). All preventative maintenance is documented in the
Maintenance Log for the particular instrument used for analysis.
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11.4 Turn on the exhaust hoods, vacuum pumps, recirculator, and empty the waste
bucket. Set up the pump tubing for the sample, internal standard, and drain lines.
Initiate the plasma and allow a minimum of 30-minutes for warm-up. During the
warm-up time, the mass calibration and resolution checks may be performed.

11.5 TUNING and MASS CALIBRATION

11.5.1

11.5.2

11.5.3

Place the sample and internal standard lines into the Tuning Solution.

in the instrument software, open EPA200.8 Tuning workspace and click on the
Tune toolbar. Clicking the Tune Mass Spec button will allow the instrument to
automatically tune and mass calibrate.

Review the data.

11.6.1

11.6.2

11.6.3

With the sample and internal- thndard lines in the Tuning Solution, open the
Daily Performance works ac €. :ind click on Analyze Sampie in the sampie

Review ti:e gaily performance measurements or results against the instrument
manufacturer recommended criteria below (Sensitivity, Background, %Double-
charged, and %Oxide checks). If any adjustments are made due to failing the
guidance criteria, repeat the daily performance test to verify appropriate and
adequate operating conditions have been attained.

Sensitivity Checks

» Mg >20,000 cps for 10ppb

» Rh >150,000 cps for 10ppb

» Pb >50,000 cps for 10ppb

» If the sensitivity checks fail the cones may need cleaning or an Autol.ens
calibration may need to be performed.
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Background Checks
» <30 cps at mass 220 for used skimmer cones. Brand new cones can give
elevated counts at mass 220.
« If the background check fails the detector voltage settings are too high.
%Double-charged Checks
+ Ba'*/Ba < 3%
« Failing double-charge checks are correctable by decreasing the nebulizer fiow.
%QOxides Checks
» CeQ/Ce < 3%
» Failing oxide checks are comrectable by decreasing the nebulizer flow.

11.7 INTERNAL STANDARD MIXING CHECK

11.7.1 With the internal standard line in the Internal Standard solution ad the sample
line in a bottle of DI water, open the Internal Standard Mixing:vo.kspace and
click on Analyze Sarmple in the sample window. When cor , the instrument
wili generate an Internal Standard Test Report.

11.7.2 Review the data and verify that the Int. RSD resul
standards [per Perkin-Elmer]. if the RSD criteria
tube flow and repeat. Repeated adJustme
the pump tubing.

<3% for all internal
nhot met, adjust the pump
s:are; indicative of the need to replace

11.8 DUAL DETECTOR CALIBRATION

11.8.1 Dual Detector Calibration is réa
installing a new detector.

d only after changing detector voltages or

11.8.2 With the internal stang ine and the sample line in the Dual Detector Cross-

e section 6.13 of the Perkin-Elmer method for 200.8
(6100/9000 ICP-MS3), open the Dual Detector workspace
:zation on the toolbar; go to the Pual Detector Calibration tab
li-calibration; choose Get Analytes then click Optimize. When

Sc: ¢ the optimization file.

Using the ELAN.£
and click on Q)
and clear?
compie.‘:__

11.9 DAILY INSTRUMENT CALIBRATION
11.9.1 Open the 200.8 or 6020 workspace as appropliate.

11.9.2 Fill the autosampler tray with the appropriate standards and samples. The tube
positions for the standards and samples are specified on the autosampler page
of the analytical method. NOTE: all digestates must be diluted 1:5 for analysis
on the mass spec (dilution provides the appropriate acid matrix).

11.9.3 Edit the sample window for batch analysis fo update with the sample

information.
« In the Batch ID column, enter the test code for the applicable sample
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¢ In the Sample ID column, enter the LIMS sample |D or QC sample name in the
order they are to be analyzed. Sample dilutions are also indicated in this field
by adding a comma then the dilution factor (e.g. MEO607027-01A,5 indicates a
1.5 dilution of sampie 7027-01A).

+ |In the Measurement Action column, choose to run Blank, Standards, and
Samples for the first sample to be analyzed but choose only Run Samples for
the other samples to be analyzed

¢ in the Method column, enter the method file to be used (e.g. EPA 200.8
Microbac or EPA 6020 Microbac)

11.9.4 Save the sample file with an appropriate name to indicate the date of analysis
(e.g. "ICPMS-071008” for the analysis on 7/10/2008).

11.9.5 Select the samples to be analyzed by highlighting the row number with the
mouse then select Analyze Batch. To avoid carryover and othér potential
contamination, aspirate the rinse blank approximately 5-1 :tes prior to
beginning the batch analysis.

ration data using the
rder Polynomial
r>0.995. Based onthe
, the linear regression curve
=" Analysis of environmental
aration of an acceptable calibration.

11.9.6 Following the instrument calibration, evaluate the ge
instrument generated Calibration Report. Using
regression curve, the correlation coefficient m
recommendation of the instrument manufa
uses the “Linear thru zero” calibration.sptiari
samples cannot proceed without the ¢

11.9.7 If the linearity requirements are
recalibrate. If the acceptance
evaluation of an ICV standzi
continuing with sample a:
proceed without the ge
initial verification (se

it, take appropriate corrective actions and

are met, continue with the analysis and

e acceptance criteria must be met before

r#is. Analysis of environmental samples cannot

aration of an acceptable linearity and an acceptable
xction 10 for details).

11.8.7 Unless you are: "T;iiig an unattended autosampler batch of samples, verify that
the initial quﬁl_uyvcontrol (ICV, ICB, ICS, etc) is acceptable before continuing with
sample. anaivs’s.

12.0 PROCEDURE

Analytical data is documented and retained using the printouts from the instrument
software. Analytical data must be maintained in accordance with the document control
requirements in the Quality Assurance Plan as well as the Document Control SOP.

12.1 Continue with the analysis of samples as initiated in the Calibration section.

12.2 Samples having a concentration above that of the high calibration standard
{method 6020) must be diluted for reanalysis. Dilutions may be prepared directly in
autosampler tubes using appropriate pipeties.

12.3 When the run is complete, the data is saved in C:\Elandata\Report
Outputiresults.txt. Rename the resulis file with an appropriate name to indicate the
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data of analysis (e.g. "ICPMS-071006” for the analysis on 7/10/2006) and copy it to
the Instruments data server at I'\Metals\i\CPMS.

12.4 Use the Combine and Save Report formatter to create a combined .pdf file of the
various report files from the run. The individual files are saved in C:\Temp\0. The
formatter combines the files and saves the new file to the server at
P:\InstrumentsiMetals\ICPMS. Name the results file with an appropriate name to

indicate the data of analysis (e.g. “ICPMS-071006.pdf” for the analysis on
7/10/2008)

12.5 Enter the data into LIMS. Refer to the SOP Analytical Data Entry — Metals for
details.

13.0 CALCULATIONS AND DATA HANDLING

dous sample or
ed into LIMS

13.1 The instrument software calculates the concentration of the
digestate using linear regression (y = mx+b). This data is i
during the Data Entry steps.

strument
ml) / (Sampie Size, ml or g)

DF = dilution facto
Pfac = (Final \Vio

- %Moisture)

ie LIMS with an “E” qualifier are above the acceptable linear
. 2ss certainty in these data and, if sufficient sample and holding
time are ava ‘ble, should be reanalyzed at an appropriate dilution. Details on the
procedure for entering analytical data are in the Ana!vtical Data Entry - Metals
SOP.

14.0 METHOD PERFORMANCE

14.1 Initial Demonstration of Capability study data, Method Detection Limit study data
and Performance Testing study data are maintained and available from the QA
office.

15.0 POLLUTION PREVENTION

15.1 The quantity of chemicals purchased should be based on expected usage during
- their shelf life and the disposal cost of unused material.
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15.2 Prepare the minimum amount of reagent and standard necessary.

16.0 WASTE MANAGEMENT

16.1 Refer to the Sample Disposal SOP for guidance on the disposal of any resulting
residue, digestate, distillate, extract or standard.

17.0 REFERENCES
17.1 USEPA Method 200.8, revision 5.4
17.2 S\W-846 Method 8020A

17.3 SOP Preparation of Aqueous Samples and Extracts for Total or solved Metals
Analysis By Inductively Coupled Plasma, current revision,

17.4 SOP Preparation of Non-Aqueous Sampies Total Metals-Arizlysis, current revision.

17.5 SOP Toxicity Characteristic Leaching Procedure fer i hlaxs and Semi-Volatile
Organic Compounds Using SW-846 Method 13 rrent revision.

17.6 User's Manual EPA Method 200.8 Turnke .« Me*hod for the ELAN 6000, Perkin-
Eimer Instruments, 2002 (see attached:Tabic of Contents)

ey Method for the ELAN 6000, Perkin-
ed Table of Contents)

17.7 User's Manual EPA Method 6022
Elmer Instruments, 2002 (see at.

17.8 Microbac Laboratories Quality Assurance Plan, current revision, all sections

18.0 TABLES, FOR!

‘C.HECKLIM OTHER ATTACHMENTS

Copy of the Table ¢ ntents from the Perkin Elmer 200.8 Turnkey method (1 page)
Copy of the Tahle ¢f Contents from the Perkin Elmer 6020 Tumkey method (1 page)
Critical instrumei* zaethod specifications (6 pages)

SOP Revision Notification form documenting the changes in this revision (1 page)
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EPA Method 200.8
Turnkey Method
For the ELAN® 6000/6100 ICP-MS

Tabte of Coniznts
Section - SetUp

Apphienion Diskette

Standard Operating Provadure (S0P Diskene

Loading BFA Method 2008 Files Inp BLANNWT
Suggested Riandards for BPA TOBMS Methinds
n-Ling Addition of Iatemal Standards for [CPALS
ELAM 8000 Method 260.8 Quick Start Guide

EPA Method 200.8 for the Analysis of Drinking Waters

Seetion T - Daily Use

WMethod 200 B Using the ELAN 6000 ICP- M3, 80P
Mathed 200 8, Dewsnuination of Trace Elemen
Coupled Plasma - Mass Spectromenry

Fard Wastes by Indoctively

Section T ~ Reference

e Seiex BLAN G000

Prepasing your Laboratory for the
Citarema Masz Spectromensy

ELAN 8400 Inductively Cony
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SOP |D: 2008-6020(1)
Revision: 1
Revised Date: 8/25/09

EPA Method 6020
Turnkey Method
For the ELAN® 6000/6100 ICP-MS

Fuble of Contents
Section | - Set Up

Apolication Disketts

Standard Oparating Procedure (SOF) Diskette

Loading EPA Method 6020 Files Into BLANNT

Suggested Standards for EPATCP-MS Methods

On-Line Addition of Tmersal Stesdards Sor ICP-MB

ELAN 6600 Methed 8020 Quick Siart Guide

RCBA SW-R46 Mathod 6024 for the ICP-MS Analysis of Softs au

Section 11 - Daily Use

Method 6020 Using the BLAN 8000 ICP-MS, S0P
Muthod 8020, Industively Coupled Plasma Mags &

Section {11 - Reference

Pregmring your Laboratry for the PeridpBlingr botex ELAN 6000
ELAN 8000 Indoetively Coupted P! 253 Spectrometer
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SOP ID: 2008-6020(1)
Revision: 1
Revised Date: 8/25/09

Quantitative Method Report

File Name: epa 6020 microbac 08 LL.mth
File Path: C:\elandata\Methediepa 6020 microbac 08 LL.mth

Timing Parameters

Sweeps/Reading: 10

Readings/Replicate: 1

Number of Replicates: 3

Tuning File: clelandatattuning\200.8 tuning.iun

Optimization File: clelandata\optimize\epagi20.dac

QC Enabied: Yes

Sefttliing Tims: MNormal

Analyte Mass Scan Mode MCA Channels Dweli Tims

[ Be 2.012 Peak Hopping 1 2000 ms
| B 11.009 Peak Hopping 1 200.0 mg
i Al 26.982 Peak Hopping 1 100.0 ms
i> Sc 44.956 Peak Hopping 1
PO 46.952 Peak Hopping 1
| Vv 50.944 Peak Hopping 1
| Cr 51.941 Peak Hopping 1
| Mn 54.938 Peak Hopping 1
! Co 58.933 Pealk Hopping
i Ni 59.933 Peak Hopping
I Cu 52,930 Peak Hopping ¥ 100.0ms
|  Cu 64.928 Peak Hopping | 2000 ms
| Zn 65.926 Peak Hopping 1 200.0 ms
| Zn £6.927 Pealx Hopping 1 2000ms
| Zn £7.925 1 2000ms
> Ge 71.922 1 100.0ms
! As 74.922 1 500.0 ms
[ Se 81917 1 200.0 ms
| Sr 87.906 1 100.0 ms
| Mo 94.906 1 260.0 ms
L Mo 97.008 7e 1 2000ms
I Ag _Paak Hopping 1 100.0 ms
[ Cd - Peak Hopping 1 2000ms
| Cd Peak Hopping 1 100.0 ms
|> In Peak Hopping 1 100.0 ms
| Sh Peak Hopping 1 100.0 ms
| Sb . Peak Hopping 1 100.0 mg
| Sb 122.904 Peak Hopping 1 100.0 ms
[ Ba 134,908 Peak Hopping 1 200.0 ms
| Ba 136.905 Peak Hopping 1 100.0 ms
|» Tb 158.925 Peak Hopping 1 100.0 ms

Report Dated Time:,
Page 1

Wednesday, January 21, 2009 D9:45;02
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| Hg 201.871
I ( 204.975
. Pb 207 977
[ Na 22,990
I Mg 23985
| K 38964
| Ca 42958
| Fe 53.940
i Fe 56,935
> Sc-1 44,955

Kr B2.8914

Signal Processing

Detector Mode:
Measurement Units:
Autolens:

Spectral Peak Processing:
Signat Profile Processing:
Blank Subtraction:
Baseline Readings:

Smoothing:
Equations

Analyte Mass
Al 26.982
3c 44 956
v 50.944
Cr 51.941
Mn 54,938
Ni 59.933
Ge 71.922
As 74.922
Se 81.917
Mo 94.908
Cd 110.904
Cd 113.904
In 114904 ..
Sb 122904 &
Pb 207.977
Fe &

S5c-1

SOF 1D: 2008-6020(1)
Revision: 1
Revised Date: 8/25/09

Peak Hopping 1 5000 ms 500G ms
Peak Hopping 1 100.0 ms 1000 ms
Peak Hopping 1 100.0 ms 1000 ms
Psak Hopping 1 100.0 ms 1000 ms
Peak Hopping 1 100.0 ms 1000 ms
Peak Hopping 1 100.0 ms 1000 ms
Peak Hopping 1 100.0 ms 1000 ms
Feak Hopping 1 1000 ms 1000 ms
Peak Hepping 1 200.0 ms 2000 ms
Peak Hopping 1 100.0 ms 1000 ms
Peak Hopping 1 100.0 ms 1000 ms

Duat

¢<os

Cn

Maximum

Maximum

Subtracted after internal standard
o]

Yes, Factor 5

Cotrections
-0.01*"C 13
-0.01%81 29 )
-3.1274{CHO 53-(0.113*Cr.
-0.03*'C 13

-0.00005°Fg 54
-0.0025"Ca 43
-0.0001"Ca 43

#5826 7 Sn 118

0./14032 * Sn 118
0127188 * Te 125
‘+17Pb 206 + 1"Fb 207
-0.088226 * Cr 52
0.01*51 29

Calibration Information

Analyte Mass Curve Type Sample Units  Std Units  Std 1 Std 2 5td 3 Std 4
Be 2.012 Linear Thru Zere  ug/l ug/L 02 1 20 100
B 11.009 Linear Thru Zero  ug/L ug/L 1 20 100

Report Date Time:
Page 2

Wednesday, January 21, 2009 09:45:02
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SOP ID: 2008-6020(1)
Revision: 1
Revised Date: 8/25/09

Al 26.982 Linear Thru Zero  ug/L ug/L 1 20 100
5S¢ 44.956 Linear Thru Zero  ugl ug/L

Ti 46.952 Linear Thru Zero  ugil ug/L 02 1 20 100
vV 50.944 Linear ThruZero  ugil ug/L 0.2 1 20 100
Cr 51.241 Linear Thiu Zero  ugl ug/t 02 H 20 100
in 54.938  Llinear Thru Zero  ug/l ug/t 02 1 20 100
Co 58.833 Linear Thru Zero  ug/L ug/L 0.2 i 20 100
Ni 59.933 Linear Thru Zero  ug/L ug/L 0.2 1 20 100
Cu 62.930 Linear ThruZero  ugilL ug/L 0.2 1 20 100
Cu 64.928 Linear ThruZero  ugil ug/L 0.2 1 20 100
Zn 65.926 Linear Thru Zero  ug/l ugit 0.2 1 20 100
Zn 66.927 Linear Thru Zero  ug/L ug/L 0.2 1 20 100
Zn 67925 Linear Thru Zero  ug/L ug/L 0.2 1 20 100
Ge 71.922 Linear Thru Zero  ugit ugL

As 74.922  linear Thru Zero  ugfL ugit 100
Se 81.917 Linear Thru Zero  ug/L ug/L 100
Sr 87808 Linear ThruZero ugil ugiL 100
Mo 94.908 Linear Thru Zero uglL ug/t 100
Mo 97.2068 Linear Thru Zero ug/iL ug/L 100
Ag 1068.905  Linear Thru Zero 100
Cd 110,904  Linear Thru Zero 100
Cd 113.904  iinear Thru Zero 100
In 114904 Linear Thru Zero

Sn 117.902 Linear Thru Zero 1 20 100
Sb 120804 Linear Thru Zero 1 20 100
Sb 122964 Linear Thru Zero 1 20 100
Ba 134.906 Linear Thru Zero 1 20 100
Ba 138.905 Linear Thru Zero H 20 100
b 158.925 Linear Thru Zero

Hg 201.971  Linear Thru Zerc 0.04 0.2 2 5
TI 204.975 Linear Thru Zero 0.2 H 20 100
Pb 207.977 Linear Thru Zero 0.2 1 20 100
Na 22980 Lineas ThruZero : 20 100
Mg 23985 Linear Thru Zemn [ 1 20 100
K 38.954 iy 20 100
Ca 42,953 20 100
Fe 53.940 20 100
Fe 56.935 20 100
Sc-1 44.956

Kr 82914

Analyte  Mizs Std7  Sds  Stdg Std10  Sud 13 Std 12
Be Q.01 :
B 11.009

Al 26.982 500

S¢ 44958

Ti 46952 500

Repoit DatefTime:  Wednesday, Jansary 21, 2008 09:45:02
Page 3
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S0P 1D: 2008-6020(1)
Revision: 1
Revised Date: 8/25/09

\ 50.944 500
Cr 51.941 500
Mn 54.938 500
Co 58,933 500
Ni 59.933 500
Cu 62930 500
Cu 54,928 500
Zn 65.926 500
zZn 66.927 500
Zn 57.925 500
Ge 71.922

As 74.922 500
Se 81.917 500
Sr 87.906 500
Mo 94.906 500
Ma 97.906 500
Ag  106.905
Cd 110904 500
cd 113904 500
In 114.904
sn 117.902 500
Sb 120,804 500
Sb 122004 500
Ba 134906 500
Ba  136.905 500
Tb  158.925
Hg  201.871
TI 204.975 500
Po 207977 500
Na 22,990 500
Mg 23.985 500
K 38.964 500
Ca 42959 500
Fe 53,040 500
Fe 56.935 500

Se-1 44.958
Kr 32.814

AS Pos e Flush  Sample Flush  Read Delay Read Delay Wash Wash
0 L T 258 -48 rpm 303 -24 rpm 455 -48 pm
2 =7 25s -48 rom 3053 -24 rpim B0s  -48 mpm
1 b 258 -48 pm 30s -24 rpm B0s  -48 rpm
20 s 25s -48 rom 30 s -24 tpm B0s -48 rom
100 4 258 -48 rom s -24 rpm B0s -48 rom
500 5 253 -48 rpm 30s -24 rpm 80s -48 rom
10000 B 258 -48 om 30s -24 ypm 180s  -43 rom
Standard 7 258 -48 rom 10s -24 rpm 45s  -48mpm

Report Date/Time:  Wednesday, January 21, 2009 09:45:02
Page 4
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Standard 8

Standard 9

Standard 10
Standard 11
Standard 12
Standard 13
Standard 14
Standard 15
Standard 16
Standard 17
Standard 18
Standard 19
Standard 20
Standard 21
Standard 22
Standard 23
Standard 24
Standard 25
Standard 28
Standard 27
Standard 28
Standard 29
Standard 20

Reporting Options
Report Template for Printing:
Send to Printer:

Rsport Template for File:
Send to File:

Report Filenams:

Create NetCDF File:
Send to Serlal Port:
Port:

Sampling Devices
Peristaitic Pump Control,
Autosampler.
Autosampler Tray File:
Sampling Davice Tipe
Cii. Factor:
Dil. 10 Vol. (i
1st Dil. Pos.:
Probe Purge Pos.:

FIAS Program
Step Read Time

25s
25s
25s
25s
25s
25s
25s
2hs
258
258
25s
25s
25s
25s
25s
25s
258
253
25s
25s
25s
258
253

6020 qG report.rop

SOP ID: 2008-68020(1)
Revision: 1
Revised Date: 8/25/09

-48 pm 108 -24 mpm 753  -48 pm
-48 pm 108 -24 pm 755 48 pm
-48 Pm 10s -24 rpm 555  -481pm
-48 1pm 108 24 rpm 558 -48 Ipm
-48 pm 108 -24 pm 553 48 1mpm
-48 mpm 108 -24 1pm 55s -48mpm
-48 1pm 108 -24 1pm 558 -48 mpm
-48 pm 10s -24 Ipm 558 -48 pm
-48 mpm 10s -24 1pm 558 -48mpm
-48 pm 10s -24 pm 558 -48 pm
-43 pPm -48 1pm
-48 pm -48 pm
-43 pm -48 pm
-48 pm -48 1pm
-48 1pm -48 pm
-43 pm -48 rpm
-48 pm -48 1pm
-48 1pm -48 pm
-48 pm -48 pm
-48 pm -48 pm
-48 1pm -48 pm
-48 mpm -48 pm
-48 1pm -48 rpm

YQS
Chglandata\Repor.&ptions\6020 qe report.rop
Yes
chelandats\RipsrDutputi results. txt

‘Cetac ASX-500
clelandatatautosamplericeasx500\as 500b.try
{Nona)
i0
10
10
Pump1 Pump 2  Valve A/Sloc. Sw2 5w3  Swd

Report Date/Time:
Page 5

Wednesday, Januaty 21, 2000 02:45:02
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Repeat Statement

HGA Program

Description:

Sample Volume: ul
injection Temperaturs: G
Injection Speed:

Read delay: 8
Closure delay: s
Modifier #1:

ModHier #2:

Step CellTemp Ramp  Hold

Pipet Seq. Mod#1 Mod#2 Sample Start Step  Wash

Int. Flow  Gas Norm.

SOP 1D: 2008-6020(1)
Revision: 1
Revised Date: 8/25/09

Gas Alt.  To Vent To:‘ICP Read

Rep. From  End § Vcsh: Rep. To  # Reg

Report Date/Time:
Page 6

Wednesday, January 21, 2009 09:45:02
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SOP 1D: 2008-6020(1)
Revision: 1
Revised Date: 8/25/08

SOP Revision Notification / Annual Review Form

SOP Name _ METALS BY ICP-M$

New Revisian Old Revision # a New Revision # 1

Summary of changes: + _Removed the method names from the titie.

» Sec. B2: (1) Updated the vendor info for hydrachioric acid and nitric acid; (2) Removed Triton X-100

fror reagents list.

¢ Sec. 83: (1) Added 0.05-mi of Boran to the Mult-elsment interrmediate Vierification Standard:

(2) Updated the sources for many standards; (3) Added many standards that were used in the

procedure but not listed in this section; (4) Added prep information for the boron and silver standards

and the gold, palladium, and platinum standards; (5) Sec. 8.3.3.1: Added CAL STD 0.2 and up

some praparation volimes and cencentrations.

*  Sec 92: Torefiect current tab practices, the hold temperature for solids was changed it

and the lucaticn was changed to the walk-in cooler.

+  Sec. 10.0: Removed the Linear Dynamic Range QC fest,

Hutiu'> above 0.85amu

+  Sec. 11.531: Clarified the width ofthe peek height when masses having a re,

+ Sec 11.63: (1) Updated the metals and concentrations for background and $:nsivity checks to

reflect current lab practices; (2) Explained that there are different cp

+ newness of the skimmer cones.

*  Sec 11.96: The linear regression curve uses the “Linear thru 23

= Sec. 18: (1) Updatedthe critical instrurent method spe;ific fAect that the regression line is

forced through the zero point; (2) Updatedthe currectid-:fz_tdo for the analytical masses as per
the method, S )

By signing below, | certify that | have been notif ak out the approval of a naw revision to the
above mentioned SOP. | realizeitis my re ity to read, understand and perferm the
procedure as set forth in this new revigo;

Initials & Date fnitials & Date

Curent Revision #

Wizdls & Date Inftials & Date Initials & Date

Form ravised 01/18/05
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STATE OF ILLINOIS

ENVIRONMENTAL PROTECTION AGENCY
NELAP - RECOGNIZED

ENVIRONMENTAL LABORATORY ACCREDITATION

H

is hereby granted to

MICROBAC LABORATORIES, INC.
250 WEST 84TH DRIVE
MERRILLVILLE, IN 46410

NELAP ACCREDITED
ACCREDITATION NUMBER #100435

According to the Illinois Administrative Code, Title 35, Subtitle A, Chapter li, Part 186, ACCREDITATION OF
LABORATORIES FOR DRINKING WATER, WASTEWATER AND HAZARDOUS WASTES ANALYSIS, the State of
illinois formally recognizes that this laboratory is technically competent to perform the environmental analyses listed on
the scope of accreditation detailed below.

The laboratory agrees to perform all analyses listed on this scope of acereditation according to the Part 186 requirements
and acknowledges that continued accreditation is dependent on successful ongoing compliance with the applicable
requirements of Part 186. Please contact the llinois EPA Environmental Laboratory Accreditation Program (IL ELAP) to
verify the laboratory's scope of acereditation and accreditation status. Accreditation by the State of Illingis is not an
endorsement or a guarantee of validity of the data generated by the laboratory.

Ron Turpin Scott D. Siders
Manager Accreditation Officer
Environmental Laboratory Accreditation Program Environmental Laborafory Accreditation Program

Certificate No.: 002414

Expiration Date: 01/30/2010

Issued On: 11/19/2009

Page 10f 8




State of [llinois Certificate No.: 002414
Environmental Protection Agency
“wards the Certificate of Approval

Microbac Laboratories, Inc.
250 West 84th Drive
Merrillville, IN 46410

According ta the Hlinois Administrative Code, Title 35, Subtitle A, Chapter 11, Part 186, ACCREDITATION OF LABORATORIES FOR DRINKING
WATER, WASTEWATER AND HAZARDOUS WASTES ANALYSIS, the State of lllinois formally recognizes that this laboratory is technicatly
competent to perform the environmental analyses listed on the scope of accraditation detailed below.

The laboratory agrees to perform all analyses listed on this scope of accreditation according to the Part 186 requirements and acknowledges that
continued accreditation is dependent on successful ongoing compliance with the appiicabte requirements of Part 186. Please contact the lllinois
EPA Environmental Laboratory Accreditation Program {IL ELAP) to verify the laboratory's scope of accreditation and accreditation status.
Accreditation by the State of lllinois is not an endersement or a guarantee of validity of the data generated by the laboratory.

Drinking Water, Inorganic
SM4560F-C,18Ed
Fluoride
SM4506H-B,18Ed
Hydrogen lon {pH)
USEPA200.7R4.4

Arsenic Barium Beryllium
Cadmium Calcium Chromium
Copper Magrnesium Nickel
Sodium
USEPAZ200.8R5.4
Antimony Arsenic Barium
Beryliium Cadmium Chromium
Copper Lead Manganese
Mercury Nickel Selenium
Thatlium
USEPA200.9R2.2
Antimony Arsenic Cadmium
Lead Selenium Thalliumn
USEPAZ245.1R3.G
Mercury
USEPA335.4R1.0
Cyanide
USEPA353.2R2.0
Nitrate Nitrite
{UUSEFA365.1R2.0
Orthophosphate

Hazardous and Solid Waste, Inorganic
1010
Ignitability
1311
TCLP (Organic and Inorganic)
1312
Synthetic Precipitation Leaching Procedure
60108

Aluminum Antimony Arsenic

Page 2 of 8



State of lllinois Certificate No.: 002414
Environmental Protection Agency
*wards the Certificate of Approval

Microbac Laboratories, Inc.
250 West 84th Drive
Merrillville, IN 46410

60108 Barium

Hazardous and Solid Waste, Inorganic
Beryllium Cadmium Calcium
Chromium Cobait Copper
Iron Lead Magnesium
Manganese Molybdenum Nickel
Potassium Selenium Silver
Sodium Strontium Thallium
Vanadium Zinc

6020A

Aluminum Anfimony Arsenic
Barium Beryltium Cadmium
Calcium Chromium Cobalt
Copper Iron Lead
Magnesium Manganese Mercury
Motybdenum Nickel Potassium
Selenium Silver Sodium
Thallium Vanadium Zing

7041 (Non-Potable Matrix Only)
Antimony
70604
Arsenic
71314
Cadmium
7196A
Chromium VI
7421
Lead
7470A
Mercury
7471A
Mercury
7841
Thallium
9012A
Cyanide
90308
Sulfides
9034
Suifides
90414
Hydrogen lon {pH)
SO450C
Hydrogen lon {pH)
9066

Page 3 of 8



Certificate No.: 002414

State of lllinois
Environmental Protection Agency
‘wards the Certificate of Approval

Microbac Laboratories, Inc.
250 West 84th Drive
Merrillville, IN 46410

Phenolics

1,1,1,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloropropene
1,2,4-Trimethytbenzene
1,2-Dichlorobenzene
1,3,5-Trimethytbenzene
1,4-Dichlorobenzene
2-Hexanaone
4-Methyl-2-pentanone (Methyl isobutyl ketone,
Acrotein (Propenal)
Bromaobenzene
Bromomethane
Chlorcbenzene
Chloroform
cis-1,3-Dichloropropene
Ethylbenzene

m-Xylene

n-Butylbenzene
sec-Butylbenzene
Tetrachloroethene

1,1,1-Trichloroethane
1,1-Dichloroethane
1,2,3-Trichlorobenzene
1,2-Dibromo-3-chloroprepane (DBCF)
1,2-Dichloroethane
1,3-Dichlorobenzene

2-Butanone (Methy! ethyi ketone, MEK)
2-Nitropropane

Acetone

Acrylonitrile

Bromedichioromethane

Carbon disulfide
Chloredibromomethane (Dibromochicromethan:
Chioromethane

Dichioromethane (Methylene chioride)
Isopropylbenzene

Naphthalene

o-Xylene

Styrene

Toluene

Hazardous and Solid Waste, Inorganic 9066

9095A

Paint Filter

Chapter 7/9014
Reactive Cyanide

Chapter 7/9034
Reactive Sullfide

Hazardous and Solid Waste, Organic

80158
Diesel range organics (DRO) Gasoline range organics {GRO)

BOB1A

4,4'-DDD 4,4-DDE 4,4-DDT
Aldrin alpha-BHC beta-BHC
Chlordane - not otherwise specified delta-BHC Dieldrin
Endosuifan | Endosuifan i Endosulfan sulfate
Endrin Endrin aldehyde Endrin ketone
gamma-BHC {Lindane) Heptachior Heptachier epoxide
Methoxychtor Toxaphene

8082
PCB-1016 PCB-1221 PCB-1232
PCB-1242 PCB-1248 PCB-1254
PCB-1260

81514
2,4,5-TP {Silvex) 24-D

82608

1,1,2,2-Tetrachloreethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2-Dibromoethane {EDB)
1,2-Dichloropropane
1,3-Dichloropropane
2-Chloroethy! vinyl ether
2-Pentanone

Acetonitrile

Benzene

Bromoform

Carban tetrachloride
Chioroethane
cis-1,2-Dichioroethene
Ethyl acetate
Methyl-t-butyl ether

n-Butanol

p-Xylene
tert-Butylbenzene
trans-1,2-Dichloroethene

Page 4 of 8



State of lllinois
Environmental Protection Agency
"wards the Certificate of Approval

Microbac Laboratories, Inc.
250 West 84th Drive
Merrillville, IN 46410

Certificate No.: 002414

Hazardous and Solid Waste, Organic 82608
Trichloroethene Trichtorofluoromethane
Vinyl chleride Xylenes (Totad)
8270C

1,2,4-Trichlorobenzene
1,3-Dichlorobenzens
2 4 6-Trichtorophenol
2 4-Dinitrophenol
2,6-Dinitrotoluene (2,6-DNT)
2-Methylnaphthatene
2-Nitrophenol
4 B-Dinitro-2-methylphenol
4-Chloroanitine
4-Nitrophenol
Acetophenone
Benzidine
Benzo(b)flucranthene
Benzoic acid
Bis(2-chloroethyl) ether
Chrysene
Diethyl phthalate
Di-n-octyl phthalate
Hexachlorobenzene
Hexachloroethane
m-Cresol (3-Methylphenot)
N-Nitrosodimethylamine
p-Cresol (4-Methylphenol)
Phencl

Wastewater, Inorganic

SM21208, 18Ed
Color
SM23208, 18£d
Adkalinity
3M23408,18Ed
Hardness
SM2340C, 18Ed
Hardness
SM25108,18Ed
Specific Conductance
SM25408B,18Ed
Residue (Toial)
SM2540C, 18Ed
Residue (TDS)
SM2540D, 18Ed
Residue (T3S3)

1,2-Dichlorebenzene
1,4-Dichiorohenzene
2.4-Dichlorophenol

2 4-Binitrotoluene {2,4-DNT)
2-Chleronaphthalene
2-Methylphenoi
3,3-Dichlerobenzidine
4-Bromophenyl phenyl ether
4-Chlorophenyl phenyt eiher
Acenaphthene

Aniline

Benzo(a)anthracene
Benzo(g,h,i)perlyena

Benzyl alcohol
Bis(2-ethylhexyl) phihalate
Dibenz(a,h)anihracene
Dimethyl phthalate
Fluoranthene
Hexachlorcbutadiene
tndeno(1,2,3-cd) pyrene
Naphihalene
N-Niirosodi-n-propylamine
Pentachlorophenol

Pyrene

trans-1,3-Dichioropropene

Vinyl acetate

1,2-Diphenylhydrazine
2,4 5-Trichlorophenol
2,4-Dimethylphenot
2,6-Dichlorophenol
2-Chlorophenol
2-Nitroaniline
3-Nitroanitine
4-Chloro-3-methylphenol
4-Nitroaniline
Acenaphthylene
Anthracene
Benzo{a)pyrene
Benzo(k)flueranthene
Bis(2-chloroethoxy} methane
Buiyl benzyl phihalaie
Dibenzofuran

Di-n-butyl phthalate
Flusorene
Hexachlorocyclopentadiene
Isophorone
Nitrobenzene
N-Nitrosodiphenytamine
Phenanihrene

Pyridine

Page 5 of 8



State of lllinois

Certificate No.:

Environmental Protection Agency

“wards the Certificate of Approval

Microbac Laboratories, Inc.
250 West 84th Drive
Merriliville, IN 46410

Wastewater, Inorganic

Temperature
SM3500Cr-0,18Ed
Chromium VI
SM4500CH-B,18Ed

Chloride
SM4500CN-CE, 18Ed

Cyanide
SM4500CN-CG, 18Ed

Cyanide-amenable to chlorination
SM4500H-B,18E6d

Hydrogen lon (pH}
SM45000-C,18Ed

Oxygen - Dissolved
SNM5210B,18Ed

Biochemical Oxygen Demand (BOD)
USEPAT60.4

Residue (Volatile)
USEPATB31E

Mercury
USEPATG64RA

Cil and Grease
USEPA200.7R4.4

Aluminum

Barium

Cadmium

Cobalt

Lead

Molybdenum

Seleniwm

Sodium

Vanadium
USEPAZ00.8R5.4

Aluminuam

Barium

Cadmium

Copper

Manganese

Selenium

Vanadium
USERPA200.9R2 2

Antimony

Lead
USEPAZ45.1R3.0

SM25508, 18Ed

Carbonaceous Biochemical Oxygen Demand (C

Antimany
Beryllium
Caicium
Copper
Magnesium
Nickel
Silica
Thallium
Zinc

Antimony
Beryllium
Chromiurn
fron
Molybdenum
Silver

Zing

Arsenic
Selenium

Arsenic
Baron
Chromium
Iron
Manganese
Potassium
Silver

Tin

Arsenic
Boron
Cobalt
Lead
Nickel
Thaliium

Cadmium
Thailium

002414
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State of lllinois

Environmental Protection Agency
"wards the Certificate of Approval

Microbac Laboratories, Inc.

250 West 84th Drive
Merrillville, IN 46410

Wastewater, Inorganic
USEPA350.1R2.0
Ammonia
USEPA353.2R2.0
Nitrate-Nitrite (sum}
USEPA365.1R2.0
Orthophosphate (as P)
USEPA410.4R2.0

Chemical Oxygen Demand {COD}

USEPA420.4R1.0
Phenolics

Wastewater, Organic

USEFPAB08
4.4'-DDD
Aldrin
Chlardane
Endosulifan §
Endrin
Heptachior
PCB-1016
PCB-1242
PCB-1260

USEFPAE10
Acenaphthene
Benzo{a)anthracene
Bernzo(g,h,i)perylene
Dibenz{a,h)anthracene
indeno(1,2,3-cd) pyrene
Pyrene

USEFPAB24
1,1,1-Trichloroethane
1,1-Dichloroethane
1,2-Dichloroethane
1,4-Dichlorobenzene
Acrolein {Propenal)
Bromodichioromethane
Carbon tetrachloride
Chloroform
Dibromochloromethane
Tetrachloroethene
trans-1,3-Dichloropropene
Vinyl chloride
USEPAB25
1,2,4-Trichlorobenzene
1,4-Dichlorobenzene

Endrin aldehyde
Heptachlor epoxide
PCB-1221
PCB-1248
Toxaphene

Acenaphthylene
Benzo{a)pyrene
Benzolk)fluoranthene
Fluoranthene
Naphthalene

1,1,2,2-Tetrachloroethane
1,1-Dichloroethene
1,2-Dichlaropropane
2-Chioroethylvinyl ether
Acrylonitrile

Bromoform
Chiorobenzene
Chloromethane
Dichloromethane {Methylene chloride)
Toluene

Trichloroethene

Xylenes (total)

1,2-Dichlorobenzens
2,4,6-Trichlorophenol

Certificate No.; 002414
USEFA245.1R3.0 Mercury
Nitrite
4,4'DDE 4,4-DDT
alpha-BHC beta-BHC
delta-BHC Dieldrin
Endosulfan It Endosulfan sulfate

gamma-BHC {Lindane)
Methoxychlor
PCB-1232

PCB-1254

Anthracene
Benzo(b)fluoranthene
Chrysene

Fluorene
Phenanthrene

1,1,2-Trichloroethane
1.2-Dichlarobenzene
1,3-Dichlorobenzene
Acetonitrile

Benzene
Bromomethane
Chloroethane
cis-1,3-Dichloropropene
Ethylbenzene
trans-1,2-Dichloroethene
Trichlorofluoromethane

1,3-Dichlorobenzene
2.4-Dichlorophenol
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State of lllinois

Environmental Protection Agency
“wards the Certificate of Approval

Microbac Laboratories, Inc.

250 West 84th Drive
Merriliville, IN 48410

Certificate No.: 002414

Wastewater, Organic
2 4-Dinitrotoluene (2 4-DNT)
2-Chlorophenol
4-Bromophenyl phenyl ether
4-Nitrophenot
Antirracene
Benzo{a)pyrene
Benzo (k)fluoranthene
Bis{2-chloroethyl) ether
Dibenz{a,h)anthracene
Di-n-butyl phthalate
Fluorens
Heaxachlorocyclopentadiene
isophorone
N-Nitrosodimethylamine
Pentachlorophenol
Pyrene

USEPAG25
2 8-Dinitrotoluene (2 6-DNT)
2-Nitrophenol
4-Chloro-3-methylphenol
Acenaphthene
Benzidine
Benzo(b)fluoranthene
Benzyl butyl phthalate
Bis{2-sthylhexyl) phthalate
Diethyl phthalate
Di-n-octy! phthalate
Hexachlercbenzene
Hexachloroethane
Naphthalene
N-Nitrosodi-n-prepylamine
Phenanthrene

2,4-Dimethylphanocl

2-Chloronaphthalene
3,3-Dichlorobenzidine
4-Chiorophenyl phenyl ether
Acenaphthylene
Benzo{a)anthracene
Benzo(g,h.iperylene
Bis(2-chloroethoxy) methane
Chrysene

Dimethyl phthalats
Fluoranthene
Hexachlorobutadiene
Indenoc(1,2,3-cd) pyrene
Nitrobanzens
N-Nitrosodiphenyiamine
Phenol
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1 Introduction

On behalf of Quemetco Inc. (Quemetco), WSP Environment & Energy (WSP) has prepared this XRF
Sampling and Analysis Plan for the Quemetco facility located at 900 Quemetco Drive, in Indianapolis,
Indiana (Site) (Figure 1). WSP prepared and submitted a revised Work Plan dated May 19, 2008 for
additional sampling at the Quemetco facility. The Work Plan included collecting soil samples from the
northeast area, slag waste pile area, around the ponds and along Juli a Creek. Surface water samples
were to be collected from Pond #3 and Julia Creek. Collection of sediment samples were proposed for
all three ponds and Julia Creek. The United States Environmental Protection Agency Region 5 (U.S.
EPA) provided comments for the revised Work Plan in a letter dated October 8, 2009. In their letter, U.S.
EPA requested that soil samples be collected and analy zed using X-ray fluorescence (XRF) technology.
This Sampling and Analysis Plan was prepared in accordance with the U.S. EPA request. The letter
describes a grid-space sampling approach for completing site-wide characterization and requests
Quemetco perform investigative activities using X-ray fluorescence (XRF) for field sampling of lead. This
Sampling and Analysis Plan describes the methodology for collecting and analyzing soil samples to
further delineate the extent of soil impacted by lead.

The work described in this XRF Sampling and Analysis Plan will be performed in advance of revising the
May 19, 2008 revised Work Plan and in accordance with U.S. EPA's letter dated October 8, 2009.




2 Soil Investigation

2.1 SAMPLING STRATEGY AND APPROACH

The investigation will consist of Surficial Zone and Subsurface Zone soil sampling. WSP estimates that
up to 426 soil samples from approximately 284 locations will be collected during this investigation.
Samples in each grid will alternate between (1) collection of a surficial sample (Surficial Zone) and (2)
collection of both a surficial sample and a 0 to 6 inch depth sample (Subsurface Zone). Soil samples will
be collected at 70 foot intervals from exposed soil in Zone-1, Zone-2, Zone-3, and Zone-4 of the Site
(Figure 2).

Each of the four Zones contains a grid of squares 70 feet by 70 feet in size with the exception of some
areas bordering the slag waste pile, ponds, and Julia Creek. Zone-1 includes the area north of the facility
extending beyond the nor them property boundary and the area west of the facility extending to the
railroad berm. Zone-2 includes the area around Pond #3, bordering the slag waste pile to the west and
Quemetco Drive to the east. Zone-3 starts at sample location NE-55-31 and extends east to the western
bank of Julia Creek and south to the southern fence line. Zone-4 includes the area around Pond #1 and
Pond #2 and extends east to the western bank of Julia Craek.

Each sample location will be recorded using a GP S device. A map depicting all sample locations and
surrounding areas will be provided with the final report. WSP will notify 1U.S. EPA at least 48 hours
before any scheduled fieldwork. The following sections describe the sampling strategy, investigation
methods and procedures, sample analyses, sample handling, decontamination procedures, and quality
assurance and quality control.

2.1.1  Sutficial Zone Soil Sampling

Surficial Zone soil sampling will be conducted at up to 284 locations . Surface soil samples for lead
analysis will be collected in accordance with SW-846, Guidance Method 6200, section 11.3 (F eb. 2007).
A dedicated hand trowel or stainless steel spoon will be used to collect surface soil samples. The trowels
or spoons will be decontaminated before use. To minimize cross contamination, a new trowel or spoon
will be used for each subsequent sampling location. Decontamination procedures are described in
Section 2.5. Surficial zone sampling will be conducted as follows:

» Clear the sample area of debris, rocks, pebbles, and organic matter,

¢ The soil surface must be smooth to provide good contact with the soil sam pling protection plate of
the XRF device. If necessary, the surface will be leveled with a stainless-steel trowel or spoon.

= The surface will be tamped to increase soil density, based on the SW-846 protocol; this process
will allow better repeatability and ensur e that the sample is representative.

s The XRF does not perform well for saturated soils; WSP field representatives will ensure soil is
not saturated prior to XRF analysis.

¢ The field lead analysis will be performed in accordance with the manufacturer's manual for
operation of XRF instrumentation. The XRF device (along with a soil sampling protection plate)
will be placed directly on the sampling location for a minimum of 60 nominal seconds (i.e., 60
seconds counted by the XRF device). Based on manufacturer's specifications, this method of
analysis detects lead in the upper few millimeters of soil in contact with the soil protection plate.




The following sampling information will be recorded in a field notebook: sam ple zone location; sample
GPS coordinates; sample identification numbers; date and time; sample depth; field lead concentr ation;
and description of any visible evidence of soil contamination (i.e., odor, staining).

2.1.2 Subsurface Zone Soil Sampling

Subsurface soil samples for lead analysis will be collected in accordance with SW-846, Guidance Method
6200, Section 11.4 {Feb. 2007). Under Section 11.4, ex-situ soil samples should be homogenized, dried,
and ground before XRF analysis. WSP contacted EPA requesting a variance for the homogenization and
drying techniques described in Sections 11.4 and 11.5, respectively. With EPA’s approval, WSP will not
be utilizing flucrescent dye and ultraviolet light for homogenization or the drying technigue using an oven
and two to four hours of drying time.

Subsurface Zone soil sampling will be conducted at up to 142 locations. All subsurface soil samples wilt
be collected at the same locations as the Surficial Zone sampling locations at a sample interval depth of
0 to 6 inches below ground surface (bgs). Subsurface soil samples for lead analysis will be collected with
a dedicated hand trowel or stainless steel spoon. The trowels or spoons will be decontaminated before
use. To minimize cross contamination, a new trowel or spoon will be used for each subseguent sampiing
location. Decontamination procedures are described in Section 2.5. Subsurface Zone sampling will be
conducted as foll ows:

» Place the blade tip of trowel into the soil and push fir mly untii a sampling depth of approximately
six inches is reached.

e Lift a portion of the soil out with the blade and place in a new plasti c bag.
* Homogenize the sample in a plastic bag before drying.

» The field lead analysis will be performed in accordance with the manufacturer's manual for
operation of XRF instrumentation. The XRF device will be placed directly on the plastic bags for a
minimum of 60 nominal seconds according to manufacturer’s specifications.

e For samples requiring fixed-taboratory analysis, transfer the plastic bag contents to a laboratory
provided sample container using the sampling trowel or spoon.

» Label and place the sample in a cooler containing ice as described in Section 2.3.2.

After XRF analysis, 5% of sampled grids wili be sampled for fixed-laboratory analysis of total lead
according to the SW-846 guidance method using inductively coupled plasma-mass spectrometry (ICP-
MS). As described above, all samples collected for fixed-laboratory analysis of total lead will be sub-
sampled from the homogenized field sample. The field samples will be removed from plastic bags and
placed into pre-cleaned, laboratory-supplied glass jars and stored in a thermally insulated cooler for
transport to Microbac Laboratories.

The following sampling information will be recorded in a field notebook: sam ple zone location; sam ple
GPS coordinates; sample identification numbers; date and time; sample depth; field lead concentr ation;
and description of any visible evidence of soil contamination (i.e., odor, staining). Upon completion of all
sampling activities, all sampling-holes will be backfilled with soil cuttings and compacted with a heavy
blunt object.

2.2 SAMPLE ANALYSES

Soil samples collected at the Site will be analyzed by Microbac Laboratories (Microbac) at 250 West 84"
Drive in Merrillville, Indiana using inductively coupled plasma-mass spectrometry (ICP-MS) listed in SW-
846, Guidance Method 6200, Section 1.2 (Feb. 2007). Microbac is accredited by the National




Environmental Laboratory Accreditation Program (NELAP) (Appendix C). The following samples will be
collected and analyzed as part of this investigation effort:

» Up to 15 Surficial Zone soil samples will be analyzed for lead by EPA method 200.8

¢ Up to 7 Subsurface Zone soil samples will be analyzed for lead by EPA method 200.8
Microbac will provide a CLP-level IV data package.
2.2.1  Quality Control Samples
Equipment Blanks

Dedicated sampling equipment will be used to collect samples at each location, for that reason,
equipment blanks will net be collected for this investigation.

Trip Bianks

The use of trip blanks is typically limited to volatile organic compound (VOC) analysis. Because VOC
analysis was not proposed for this investigation, trip blanks will not be analyzed for this investigation.

2.3 SAMPLE HANDLING PROCEDURES

2.3.1 Soil Sample Containers and Preservatives

The laboratory will provide soil sample containers. The containers will be pre-cleaned and will not be
rinsed before sample collection.

2.3.2 Sample Packaqging and Shipment

To identify and manage samples obtained in the field, a sample label will be affixed to each sam ple
container. The sample labels will include the following information:

+ Site name

s Zone number

+ Sample identification number
+ Sampler’s initials

+ Date and time of collection

e Preservative, if any

Following coliection and labeling, samples will be immediately placed in a sample cooler for temporary
storage. The following protocol will be followed for sample packaging:

1. Sampies to be shipped will be placed in the cooler and packed with packaging materials to
minimize the potential for disturbance and/or breakage of the sample containers.

2. lce or "Blue Ice” packs will be placed in leak-resistant plastic bags and added to the coolers to
chill the samples during transportation to the analytical laboratory.

3. The chain-of-custody form will be placed in a water-resistant plastic bag and taped on the inside
of the lid of the coodler.

All samples will be maintained in the custody of the sam pling team. The samples will be transported to
the analytical laboratory at the end of the sampling day under appropriate chain-of-custody procedures.




2.4 SAMPLE DOCUMENTATION

2.4.1 Field Logbhogks

Field logbooks will document where, when, how, and from whom any vital project information was
obtained. Logbook entries will be bound with consecutiv ely numbered pages. Each page will be dated
and the time of entry noted in military time.

At a minimum, the following information will be recorded during the collection of each sample:
¢ Zone number
» Sample identification number
» (GPS location coordinates
» Date and time of sample collection
» Type of sample (i.e., matrix)
» Type of sampling equipment used

« Field observations and details important to analysis or integrity of samples (e.g., heavy rains,
odors, colors, etc)

2.42 Chain-of-Custody Records

Chain-of-custody (COC) records are used to document sample collection and shipment to the laboratory
for analysis. All sample shipments will be accompanied by 2 COC record. The COC record will identify
the contents of each shipment and maintain the custodial integrity of the samples.

2.5 DECONTAMINATION PROCEDURES

All equipment that comes into contact with potentially contaminated soil will be decontaminated before
use. Disposable or dedicated equip ment intended for one time use will not be decontaminated, but will
be packaged in Quemetco’s PPE refuse containers for appropriate disposal. All non-disposable
sampling devices will be decontaminated using the following procedures:

+ Non-phosphate detergent and tap w ater wash, using a brush if necessary

+ Tap-water rinse

2.6 INVESTIGATION WASTE MANAGEMENT

In the process of collecting environmental samples during the proposed field s ampling program, different
types of potentially contaminated investigation-derived wastes (IDW) will be generated. The wastes will
be handled as follow s:

« Soil will be placed hack into their respective sample-holes.
« Decontamination fluids wifl be processed through the wastew ater treatment plant.

» Used personal protective equipment (PPE) and disposable equipment (used sampling trays) will
be placed in Quemetco, Inc.’s PPE refuse containers. Used PPE will be handled as hazardous
waste consistent with Quemetco, Inc.'s waste handling practices.




3 Reporting

Upon completion of the sampling activities, a report detailing the investigation effor ts will be prepared and
submitted to U.S. EPA. The report will include sample methodology, summarized sample results,
laboratory analytical and quality assurance and quality control review, and a map depicting GPS-
recorded sample locations.

Terrie Baranek of ECT.CON Inc., will be the Quality Assurance Officer (QAQ) during the project and will
be responsible for all QA/QC aspects of the work, including data validation of both field and laboratory
data. The QAQ will remain independent of direct job involvement and day-to-day operations, report to
the WSP Project Director, and resolve any QA disputes.

Following a review of the data collected according to this Sampling and Analysis Plan, WSP will prepare
a revision to the May 19, 2008 revised Work Plan to address any remaining data gaps and U.S. EPA’s
comments in their letter dated October 8, 2009.
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